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ROGRESS in the study of the therapy of allergy and changes in allergic 
Pestus due to other causes has been hampered by the uneertainties of the 
usual subjective and objective measurements. It is true that ventilatory changes 
produced by asthma have been demonstrated.’ *)* The maximum breathing 
capacity (m.b.¢.), perhaps combined with vital capacity (v.e.) readings, gives 
considerable information about the presence or absence of bronchiolar con- 
striction during an acute episode or experiment or over any extended time 
interval. But the bronehi are subject to numerous specific and nonspecific 
influences, and without controlling the allergenic cause a ventilatory deter- 
mination at any one moment may be totally misleading. Neither the titer of 
the skin test response, the reaginic titer nor the amount of neutralizing anti- 
hody* has any direct bearing on the severity of the elinical allergy or the 
q therapeutic result from desensitization, ACTH, or cortisone. 

p It would seem reasonable, however, to presume that a diminution of symp- 
toms referable to the respiratory tract would signify a lessened reactivity 
of the particular shock organ which should be demonstrable quantitatively. 
Attempts at testing the shock organ are by no means new. Blackley® inhaled 
grass pollen to prove the etiology of his hay fever. Dunbar® produced coryza 
by the application of pollen to the conjunctiva. Later, Noon and Cantab,* 
using dilutions of grass pollen, followed the decrease in conjunctival sensi- 
tivity during a series of injections of grass extract. Duke® suggested the 
application of substances to the ophthalmic and nasal mucosas as a diagnostic 
aid. He speculated on the idea that an inhalation test might be used to deter- 
; mine the cause of asthma. Vistreich, in a discussion of Blumstein’s® paper 
: on nasal tests in diagnosis, suggested tests with serial dilutions of pollen solu- 
FE: tions to prevent overdosage and to estimate sensitivity. Flamm, in the same 


From the Allergy Research Laboratory and the Allergy Clinic, Department of Medicine, 
Northwestern University Medical School, Chicago, III. 

This investigation was supported, in part, by a research grant from the Division of Re- 
search Grants and Fellowships of the National Institute of Health, U. S. Public Health Service 
and the Upjohn Company, Kalamazoo, Mich. 

Presented at the Eighth Annual Meeting of the American Academy of Allergy, Chicago, 
Ill., Feb. 18 to 20, 1952. 

Received for publication, April 7, 1952. 
“This work was done as partial fulfillment of the requirements for the M.S. degree. 


















ARES 






Cries 
















387 











388 THE JOURNAL OF ALLERGY 


discussion, proposed diluting the pollen with tale. Tuft and Blumstein'® used 
dry pollen diluted with an inert powder to determine the sensitivity of the 
nasal mucosa and to follow the course of clinical improvement from desensgi- 
tizing injections. Stevens'! used atomized extracts of various inhalants as a 
diagnostic measure, but abandoned the procedure after encountering delayed, 
severe asthmatic reactions lasting up to several days. All of these investigators 
found that normal subjects tolerated the largest doses given without developing 
typical hay fever or asthma. . 

The need for some quantitative assay became apparent in the investigation 
of the therapeutic effect of various procedures on hay fever and asthma. After 
a number of preliminary variations the following technique was adopted for 
the present. 

METHOD 


Antigen Titrations—The present study is concerned only with ragweed 
extract in ragweed-sensitive patients. Undoubtedly, however, any inhalant 
substance could be used in a similar manner. Throughout the course of this 
investigation we employed the same lyophilized preparation of equal parts of 
giant and short ragweed extract. Prior to its use the 3 per cent lyophilized 
extract was redissolved in one-third of its original volume of saline (with 
phenol), thus making it a 9 per cent solution. Ten dilutions were prepared, 
ranging from 300 to 90,000 pollen (Noon) units per ml. The same solutions 
were used for all determinations of mucous membrane and skin sensitivities. 





TABLE I 
aad SOLUTION NUMBER > NUMBER OF POLLEN UNITS PER ML, 
yaaa: tee 99.000 ; 
2 60,000 
3 30,000 (1:38 or 3%) 
4 20,000 
5 10,000 
6 5,000 
f 3,000 
8 1,000 
mt 500 


10 300 

Starting with Solution 10, a drop was placed in the inferior conjunctival 
sac. Every five minutes the concentration was increased until a reaction, con- 
sisting of itching, burning, and redness occurred. When this level was estab- 
lished the conjunctiva was flushed with normal saline containing 1:400 epi- 
nephrine. The opposite eye was used for control and comparison, and was 
either left untouched or was tested with the diluent. 

Since nasolacrimal drainage often caused a reaction in the homolateral 
nostril, the nostril tested was on the opposite side from the eye subjected to 
the test. A spray of the extract was administered by seven compressions of 
the bulb of a DeVilbiss plastic nasal atomizer. The average delivery was 0.014 
ml. with a range of 15 per cent variation. To minimize the inhalation of the 
spray into the bronchi the patient held his breath during the nasal adminis- 
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tration and at the completion of the spraying sniffed gently. Every five minutes 
the concentration was increased until a reaction was obtained, consisting of 
one or more of the following symptoms: itching, rhinorrhea, sneezing, and 
nasal blocking. The reaction was usually arrested by a spray of Pyribenzamine 
solution, with the addition of a 1:4000 epinephrine solution if necessary. 

The bronehial tests were made with an aerosol obtained from a Vaponephrin 
nebulizer with a hand bulb. With care and practice a fairly constant rate of 
delivery of aerosol could be obtained from the ten bulb compressions used for 
each administration. The average delivery on each administration was 0.021 
ml. with a variation of 8 per cent. <A positive reaction occurred in one to 
thfee minutes and took various forms: oppression or tightness in the chest, 
wheezing, cough, or dyspnea. The attack of asthma thus precipitated was 
terminated, often only temporarily, by the inhalation of epinephrine or the 
use of some other sympathomimetic compound. Several hay fever patients 
whe had no history of previous asthma developed a cough, itching of the throat, 
or chest discomfort, often severe, from strong concentrations of the extract; 
however, ventilation tests revealed little or no bronchiolar constriction. The 
production of pulmonary symptoms accompanied by significant diminution in 
the m.b.c. was taken as the end point for bronehial titration. 

Ventilatory Function.—The vital capacity (v.c.) and maximum breathing 
capacity (m.b.c.) were determined at the beginning and at the completion of 
each set of mucous membrane titrations. The equipment consists of a rubber 
mouth piece, an inspiratory and expiratory high-velocity valve system, a 
Douglas bag, and a pocket-sized aneroid spirometer. This instrument has been 
shown by Cohen'? to compare favorably in accuracy to the water bell type of 
spirometer. The vital capacity was determined at the beginning of the test 
period. While in the standing position, after a full inspiration, the patient 
exhaled completely into the spirometer. The best effort of at least three was 
recorded. Between administrations of bronchial test doses the v.c. was deter- 
mined in order to detect any bronchial changes, according to the suggestions 
of Lowell and Schiller.** After pulmonary symptoms were produced the best 
of at least three efforts was recorded. 

Determination of the m.b.¢., as has been pointed out by others,'* requires 
training of the subject. New patients were given adequate instruction, and 
then were shown the tests made on trained patients. Finally, after several 
short trials to get the feel, the test was performed. Since asthma attacks can 
be precipitated by this procedure, the test period was shortened from thirty 
to fifteen seconds. We found that the subject would select too shallow and 
rapid a level for maximum results if allowed to set his own volume. Conse- 
quently, the patient was instructed to make each breath about twice his tidal 
volume and to move this volume in and out as rapidly as possible. The timing 
was begun at the onset of the first expiration and the air was collected in the 
Douglas bag. The subject was encouraged and urged on during the test. At 
the end of fifteen seconds the bag was pinched shut and then emptied through 
the spirometer. This value miltiplied by four gave the m.b.e. 
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At least twenty minutes must elapse between each performance of the 
test, otherwise fatigue plus alkalosis due to hyperventilation will diminish the 
effort expended by the patient. The best of several attempts was recorded at 
the beginning of the procedure and at the time when pulmonary symptoms 
had been induced. 


RESULTS 






This study is based on forty patients who underwent the testing procedure 
one or more times. There were twelve subjects whose symptoms consisted of 
hay fever only. Twenty-eight patients suffered from varying degrees of hay 
fever and asthma during the ragweed season. These 40 patients were evenly 
divided between those who had never had desensitization therapy or whose 
treatment was not over twelve months long in the aggregate and those who 
had had at least a year or more of intensive therapy. To illustrate the appli- 
cation of this method only one phase of the results is considered at this time. 


CONJUNCTIVAL sensitivity NASAL sensitivity BRONCHIAL sensitivity 
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EFFECT of DESENSITIZATION in RAGWEED POLLINOSIS PATIENTS 


Hag. 1. 



















Fig. 1 shows the effect of desensitization upon the mucous membrane sen- 
sitivity. The 20 untreated patients were compared as a group with the 20 
who had received desensitization therapy. Patients have not yet been followed 
long enough to compare the changes in the readings of individual subjects as 
a result of hyposensitization. In the treated group there was a definite decrease 
in the number of patients reacting at each dilution. This decrease was some- 
what more marked in the titration of nasal sensitivity. Some patients in the 
treated group failed to react to two administrations of the most coneentrated 
extract but none of these failed to react in more than one site tested. 
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The number of patients examined by this procedure is as yet too small 
to justify a more detailed presentation. However, certain trends have become 
manifest. There seems to be an indication that a shock organ specificity exists. 
The hay fever patients, while reacting to high dilutions in the nose, tolerate 
strong concentrations of extract by aerosol before developing symptoms. So 
far no hay fever patient without a history of asthma has reacted to an aerosol 
of a dilution weaker than number 6. The asthmatic patients react to much 
higher dilutions of aerosolized extract. Several asthmatic persons have been 
encountered, who tolerate strong solutions in the nose but are very sensitive 
to the inhaled aerosols. 

Considerable variability from one titration to the next was encountered 
in some patients. Others were fairly consistent in their reaction levels when 
tested before or well after the ragweed season. Twelve patients who had no 
complicating sensitivities were repeatedly tested out of season with ragweed 
pollen extract and fairly consistent results were obtained. Out of a total of 
96 determinations of mucosal sensitivity only eleven individual tests varied 
as much as two dilutions: 











TABLE I 
M. S. Eye 9, 9, 9, 9; Nose 10, 8, 10, 8; Bronchi 5, 6, 5 
i. W. Eye 9, 10, 10, 10; Nose 10,10, 9, 10; Bronchi 7, 8, 8 
bE. Bye 10, 8, 8; Nose 10, 8, 10; Bronchi 9, 8, 9 
H. E. Eye 9, 7; Nose 7, 9; Broncht 7, 7 
R. H. Eye 9, 8, 8; Nose 3, 4, 4; Bronchit 7, 6, 6 
L. Van O. Eye 10, 10; Nose 8, 8; Bronchi 6, 6 
G. S. Eye 5, 7; Nose %, 1; Bronchi 2, 3 
y. EG, Eye 8 8, 7; Nose 5, 5, 6; Broncht 2, 2, 2 
B. R. Eye 7, 8, 8; Nose § Tf, 8; Bronchi 4, 4, 5 
Hele Eye 8, 7; Nose 3, 3; Bronchi 0, 0 
A. D. Kye 10, 10; Nose 5, 5; Bronchi 9, 8 
F. S. Kye ( a eee Nose § 6 8; Bronchi 6, 6, 6 


| 
| 
| 
| 
| 
| 
| 





A number of other patients tested repeatedly showed considerable vari- 
ability. In many instances an unexpected high sensitivity could be explained 
by the presence of a high count of atmospheric grass pollen or mold spores and 
the fact that the patient was known to be sensitive to these antigens. One 
patient was consistent for three titrations until the winter when her sensitivity 
greatly increased. She was markedly sensitive to house dust and apparently 
had been having rhinitis from it. Another patient was tested shortly after a 
bout of infectious bronchitis and found to have a markedly inereased bronchial 
sensitivity. 

DISCUSSION 


The level of reactivity of the mucosas of the eyes, nose, and bronchi of 
40 patients is reported to illustrate the method. Generally, conjunctival reac- 
tions oceurred in a larger per cent of patients than did nasal or bronchial reac- 
tions. The eyes are probably not more sensitive than either the nose or bronchi 
but with our technique received a greater dosage per unit of surface. It would 
appear that the conjunctival sensitivity could serve as a reference point for 
comparison of nasal and bronchial reactions and in a general manner reflects 
the over-all sensitivity of the contiguous respiratory mucosa. Thus, it seems 
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that earlier workers utilizing the conjunctiva for diagnostic and therapeutic 
testing® * '? may have had a valid basis for the estimation of clinical sensitivity, 
There also appears to be a correlation of the relative titer of sensitivity of each 
organ with the primary clinical picture of the patient. The hay fever sufferers 
manifest a high nasal sensitivity with low bronchial reactivity. The asthmatic 
patients have a high bronchial sensitivity with variable but generally high nasal 
sensitivity. This supports the clinical impression that the syndromes recog. 
nized as hay fever and asthma are determined at least in one respect by a 
difference in the relative sensitivity of the two ‘‘shock organs,’’ the nasal and 
bronchial mucosa. 

On the administration of strong concentrations of pollen extract the hay 
fever patient developed symptoms of cough, itching, and chest discomfort which 
often were quite troublesome, yet the m.b.c. was little if any diminished; 
whereas the act of extreme inspiration was accompanied by such distress and 
urge to cough that the v.c. was considerably diminished. Such a vital capacity 
determination cannot, however, be regarded as a true indication of the fune- 
tional capacity of the lungs. 

A phenomenon noted some time ago by Stevens™ was encountered here 
also. After the bronchial symptoms were produced, patients were given an 
aerosol of some sympathomimetic agent for relief. Many also were given 
moderate doses of antihistamines to take during the next 12-24 hours. Never- 
theless, several patients reported that upon: retiring that night they noted a 
mild recurrence of the asthma. This svmptom at times would occur for three 
or four subsequent evenings. 


“é 


If such a ‘‘shoeck organ’’ specificity exists, it conceivably could involve any 
general region of the respiratory mucosa aside from the nasal and bronchial 
regions. We did find apparent tracheal and perhaps pharyngeal reactions in 
some patients. The sensations experienced at that time duplicated the patients’ 
subjective experience during the season. These people did not manifest bron- 
choconstriction, so apparently the bronchi were not involved. Similarly the 
conjunctival mucosa could become a primary shock organ and perhaps such 
a condition exists in seasonal catarrhal conjunctivitis. However, the group 
tested did not inelude such a patient. 

Of the 40 patients examined, 20 were untreated (or had minimal treat- 
ment) and 20 had had over a year of perennial desensitization. The general 
level of reactivity was definitely decreased in the treated group. The decrease 
in the level of nasal reactivity after treatment somewhat exceeds the decrease 
in the bronchial sensitivity. This might suggest that asthmatic symptoms are 
more difficult to control by desensitization than are hay fever symptoms. The 
experience of allergists is to the contrary. Several possibilities suggest them- 
selves to explain this apparent discrepancy. The treated asthmatic patients 
included several subjects who had much higher bronchial than nasal sensitivity. 
Their bronchi then were the primary shock organ. These cases would weight 
the results in the treated group. It is also possible that naso-tracheo-bronchial 
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ikage had added to the dose of extract reaching the bronchi by aerosol. We 
are at present administering the bronchial aerosol before the nasal spray in 
order to evaluate this factor as a possible source of error. 


lee 


As experienced by Tuft and Blumstein,'® we found considerable variation 
from titration to titration on individual patients. It is our impression that 
this variability is not a fault of the method but rather reflects the shifting 
reactivity of the respiratory mucosa in response to numerous and diverse fac- 
tors. If grass pollen or mold spores were present in the air, patients sensitive 
to mold, grass, and ragweed pollen would require less ragweed extract to pro- 
duce a reaction, even though at the time of the titration they were symptom- 
free. The presence of infection or other disease of the respiratory tract may 
lessen the amount of extract necessary to produce symptoms. By use of a 
room in which the amount of pollen in the air could be controlled, Holmes, 
Treuting, and Wolff'® demonstrated the influence that the emotional status and 
life: situation have upon the threshold of mucosal reactivity. The variability 
present in these mucosal titrations reflects then the additive insult necessary 
to bring mucosal changes to their svmptomatic threshold. Thus the greatest 
value of these titrations is not so much their absolute titers but rather in the 
changes they undergo in response to varying situations. 

Many applications of this technique suggest themselves. Among these are 
the evaluation of the relative efficacy of various modifications of desensitization 
therapy, the determination of a level at which it is safe to discontinue treat- 
ment, the influence of drugs, and the effect of stress, emotion, pregnancy, and 
other nonspecific factors. Some of these studies are already under way, but 
more data and time will be required to arrive at any opinions. In a paper to 
be published'* our results with this technique in patients treated with cortisone 
will be described. This procedure is applicable to the use of any inhalant, and 
the results with other causative agents might prove informative, especially with 
respect to the effect of one factor upon the patient’s response to another. 


SUMMARY 


1. A quantitative method is presented whereby the response of the eye, 
nose, and bronehi to a specifie antigen can be determined. 

2. Twenty patients with ragweed pollinosis without desensitization ther- 
apy showed a greater sensitivity than that found in another group of 20 rag- 
weed sensitive patients who had had more than one year of such treatment. 

3. There was correlation between the history of clinical symptoms in a 
particular shock organ and the degree of sensitivity as shown by quantitative 
tests in the various tissues. 

4. The methods, or future modifications of it, should be applicable to the 
study of various factors. Among these are variations in procedures in desensi- 
tization therapy, modified allergens, the effect of various nonspecific factors 
and nonspecific therapy and the establishment of safe levels at which to discon- 


tinue treatment. 
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CORTISONE IN THE TREATMENT OF PATIENTS WITH RAGWEED 
POLLINOSIS. DETERMINATION OF CHANGES IN SENSITIVITY 
OF THE MUCOSA PRODUCED BY PRE- AND CO-SEASONAL 
CORTISONE ADMINISTRATION 


Ropert A. Stier, M.D.,* SAMuEL M. FEINBERG, M.D., Sau MALKIEL, M.D., 
AND MARGARET D. WERLE 
CuicaGo, ILL. 


HE elinical improvement of some allergic diseases during the use of 

cortisone can be questioned no longer. However, it has not been sufficiently 
established by objective measurements that cortisone increases tolerance to 
allergens. It has been shown'? that the quantitative skin reaction to the 
specific allergen or to histamine remains unaltered. The primary object of the 
present investigation was to study the effect of cortisone on the reactivity 
of the shock organs to the specifie allergen. Rose and associates* and Grob and 
associates? found that ACTH increased the tolerance of patients to inhaled 
allergens. In a previous paper, Feinberg, Stier, and Grater’ described a 
method using ragweed extract in a series of dilutions to determine quanti- 
tatively the sensitivity of the conjunctival, nasal, and bronchial mucosas. 
Using this procedure, observations were made on the changes in the level of 
sensitivity of the mucosa produced by cortisone given out of season and during 
the ragweed pollinating seasons. 
METHOD 
Fourteen patients were selected, ranging from 13 to 61 years of age, giv- 
ing a history of hay fever or asthma during August and September, and show- 
ing a positive skin test to ragweed pollen extract. None of this group had 
diabetes, tuberculosis, infections, or hypertension. One patient gave a his- 
tory of an episode of hypertension after bilateral oophorectomy but had a 
high normal blood pressure on examination. Four patients had hay fever 
and 10 had both asthma and hay fever. Six had been undergoing desensitiza- 
tion therapy for periods varying from eleven months to fourteen years; 8 
either had never had injections or had taken treatment for less than six 
months. In all but one patient, treatment was discontinued in the spring of 
the year, Since 2 asthmatic patients dropped out shortly before the ragweed 
season, 2 substitute asthmatic patients were selected for seasonal treatment. 

Increasing concentrations of ragweed extract ranging from 300 to 90,000 
pollen units (Noon) per milliliter (p.u.) were used for all tests. The test dose 
was delivered as one drop to the conjunctiva, the spray from seven compres- 
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sions of the bulb of a DeVilbiss No. 33 nasal atomizer to the nasal mucosa and 
the aerosol from ten compressions of the bulb of a Vaponephrin nebulizer by 
inhalation. The end points were as follows: for the conjunctiva—itching 
burning, and redness; for the nasal mueosa—itching, rhinorrhea, and nasal 
blocking; for the bronchi—cough, wheezing, or dyspnea, accompanied by 
significant diminution in the maximum breathing capacity (m.b.ec.). Each 
patient had at least one determination of mucosal sensitivity before the season 








and before any medication was given and 12 patients had two or more such 
base line studies. During administration of the hormone the level of sensi. 
tivity was determined once or twice a week. The mucosal sensitivity titra. 
tions were carried out between two and four hours after the morning dose of 
medication. 

The weight, blood pressure, urinalysis, number of circulating eosinophils, 
and general condition of the patient were determined at least twice a week. 
Supervision of ventilatory tests and the determination of end points were al- 
ways done by one individual (R. A.S.). The pollen extracts were always ad- 
ministered by the same person (M. W.) and the sensitivity levels obtained in 
each determination were not known to the other, until the end of each period. 
The results of each titration period were filed separately and not assembled 
until the period of hormone administration was over. 

During the spring of the year each patient initially received a seven day 
course of oral cortisone,* 


e” 
x 


* consisting of 100 mg. daily, given in four doses of 25 
mg, each. If no inerease of pollen tolerance was manifest in one week, the 
same dose of cortisone was either continued or increased for another week. 
A significant increase in tolerance was obtained in 5 patients receiving 100 mg. 
daily for seven days, 6 for fourteen days, and 1 for twenty-one days. Two 
patients showed a fall in sensitivity only after 200 mg. daily for seven days, 
having previously shown no change after the seventh and fourteenth day with 
100 mg. daily. 


At the onset of the pollen season, the patients were allowed to develop 
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symptoms for several days before starting cortisone orally. Most patients 
began taking the drug August 21 to 23. Three began on August 28 and 3 
on August 30. If symptoms persisted after two or three days the dosage was 
increased. As soon as two or three days had elapsed without symptoms the 
dosage was decreased. Thereafter, the minimal dosage of cortisone was used 
to maintain the patients with minimal symptoms. The first estimation of 
mucosal sensitivity was made while the patient was on the maximum dosage of 
cortisone. Subsequent estimations usually were made after the subject’s med- 
ication had been decreased. 

An attempt was made to determine the effect of cortisone on the absorp- 
tion from the connective tissue® * by estimating the time of disappearance of 
intracutaneous wheals produced by 0.2 ml. of various saline solutions consist- 
ing of histamine, histamine plus hyaluronidase, hyaluronidase in conecentra- 
tions varying from 200 to 10 turbidity reducing units per ml., and saline solu- 


*Cortone by Merck. 
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tion. The histamine used was a 1:1,500 dilution caleulated as the free base. Ini- 
tially fluorescein was incorporated in the solutions and the time for disappear- 
ance of fluorescence was estimated using a Wood’s lamp. However, it was ob- 
served that fluorescein absorption did not parallel the fluid absorption. There- 
after, the end point was taken as the time when the skin over the injection 
site, when pinched up between the fingers, was no longer palpably thicker than 
the uninjected skin over the same area of the opposite forearm. 
RESULTS 

Clinical.—All of the patients obtained considerable relief under cortisone 

Asthmatie symptoms were more readily relieved than were hay fever 


therapy. 
Table I indieates the effect of maximum doses of cortisone on the 


symptoms. 
symptoms. 





TABLE I 
eo 7 ‘| HAY FEVER SYMPTOMS | ASTHMA SYMPTOMS 
No relief 0 0 
Partial relief 10 2 
Complete relief 4 8 


Six patients completely relieved of their asthma continued to have min- 
imal to moderate hay fever. Of the four patients having hay fever symptoms 
only one obtained complete relief on 100 mg. daily; the others required 150, 
200, and 200 mg. daily, respectively, and obtained only incomplete relief. One 
asthmatie patient obtained relief from asthma on 300 mg. daily but moderate 
rhinitis continued. Another asthmatic patient had incomplete relief of both 
hay fever and asthmatie symptoms on 100 mg. daily and probably received an 
inadequate dosage. The third asthmatic patient was incompletely relieved on 
200 mg. daily and continued to be awakened each morning by mild asthma. 
His hay fever was promptly relieved by cortisone and did not recur. His was 
the longest period of treatment, 71 days, as well as the largest total dosage, 
6.6 Gm., due to the marked postseasonal prolongation of asthmatic symptoms. 

All patients required 100 mg. or more of cortisone daily to obtain their 
initial maximum relief. Four required 100 mg., one 150 mg., eight 200 mg., 
and one 300 mg. daily. The duration of treatment varied from eight to 
seventy-one days with 12 patients treated from thirteen to thirty-one days. 
The total cortisone dosage varied from 700 mg. to 6,600 mg. - Ten patients re- 
ceived 2,200 to 2,875 mg. of the hormone. 

Abrupt discontinuance of cortisone in the latter part of the season 
precipitated severe recurrence of rhinitis, often within six to eight hours and 
always within twenty-four hours. Asthmatic symptoms usually returned 
within twenty-four hours but were delayed two or three days in some eases. 
In contradistinection gradually decreasing doses over a period of ten to four- 
teen days tided the patients over the declining days of the season without any 
exacerbations upon cessation of hormone therapy. Late in the season some 
patients reported that moderate morning or evening symptoms were relieved 
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by 25 to 50 mg. of cortisone. However, since such symptoms are usually 
temporary and resolve spontaneously, it is doubtful whether these infrequent 
small doses were effective. 


CONJUNCTIVAL SENSITIVITY 
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z = Level of reactivity before cortisone 


() = on i" n during cortisone 


EFFECT of CORTISONE on RAGWEED POLLINOSIS PATIENTS 


ia 






Fig. 
: Figs. 1, 2, and 3.—KEach graph represents the reactivity of the conjunctiva, nose or bronchi 
in individual patients before and after cortisone therapy. The height of a column designates 
the weakest dilution producing a respense. The numbers indicate the strength of the solution, 
the weakest dilution being No. 10. The dark column is the level of reactivity before cortisone, 
the light after cortisone. The upper portion of each graph shows the values obtained when 
cortisone was administered out of season. The light columns in the lower portion of each 
graph indicate the values obtained after cortisone was administered during the hay fever 
season. 
A high incidence of unpleasant side reactions was encountered. Ten or 
71 per cent of the patients developed untoward symptoms that cleared when 
the hormone was discontinued or drastically reduced. Of these, individual 
minor complications were: insomnia, 5; transient glycosuria (with a blood 
sugar under 100 mg. per cent), 3; dysuria and polyuria, 2; rounding of the 
face, 1; headache, 1; nausea, 1; ankle edema, 1; and aene, 1. 
The minor reactions that oceurred in 8 (57 per cent) of the cases were 
present during maximum dosages of hormone and cleared up when the dosage 
ras reduced. The insomnia began with euphoria, harder and longer periods 
of work, and inability to relax. The patients slept fitfully or not at all, even 
after taking barbiturates. In a few days they felt lethargic, worn out, and 
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depressed. Mild dysuria and polyuria in two women were not accounted for 
by abnormal findings in the urine and the symptoms cleared when the drug 
was decreased. Three patients experienced a gain of six to eleven pounds 
while on cortisone, but in each the weight gain was probably due to the vo- 
racious appetite. One of these patients had a transient ankle edema that dis- 
appeared while still on the hormone. 


NASAL SENSITIVITY 
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B = Level of reactivity before cortisone 


0 = uw " " during cortisone 


EFFECT of CORTISONE on RAGWEED POLLINOSIS PATIENTS 


2.—For 








Fig. explanation, see Fig. 1. 

Three patients developed such major reactions that the hormone had to 
be discontinued. One 18-year-old girl, on 200 mg. of cortisone daily, developed 
acneform pustules, one of which on her forehead went on to marked inflamma- 
tion. When seen after twenty-four hours there was a rapidly spreading edema 
of her forehead. She had no fever, erythema, or local heat but the upper 
cervical lymph nodes were markedly swollen and exquisitely tender. She was 
hospitalized and given antibiotics with recession of the swellings. Subse- 
quently, she tolerated 100 mg. of cortisone daily with incomplete relief of the 
rhinitis. 
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A 30-year-old woman required 300 mg. of cortisone daily for relief of 
asthma. She did not sleep for two days and became extremely weak and de. 
pressed to the degree of psychosis. Two days after stopping the drug she had 
recovered from her depression but again had severe hay fever and asthma. 

The third patient, a 37-year-old woman, had previously received estrogens 
for a transient hypertension after bilateral oophorectomy. The highest blood 
pressure recorded before the season and during preseasonal cortisone was 
150/90. Partial relief of her hay fever was obtained with 200 mg. of cortisone 
daily but she developed insomnia followed by a severe headache with blurring 
vision. Her blood pressure rose to 208/136. The headache and insomnia dis- 
appeared when the cortisone was stopped, but a blood pressure of around 
216/122 persisted until estrogens were given again. 

Since these severe reactions occurred on the thirteenth or fourteenth day 
the dose of hormone given in the first fourteen days could be compared with 
that for the other patients. The first 2 patients discussed above received the 
highest doses given in this fourteen day period, 2235 and 2200 mg. The third 
patient received 1600 mg. and ranked seventh in the amount given. 


TABLE I] 





- REFERENCE NUMBER ASSIGNED EACH 
DILUTION 





POLLEN UNITS (NOON) MIXED RAGWEED EXTRACT 
PER MILLILITER 

















90,000 1 
60,000 2 
30,000 (1:33) 3 
20,000 4 
10,000 5) 
5,000 6 
3,000 7 
1,000 8 
500 9 
300 10 


Uxperimental Studies—Table II lists the concentrations of the ragweed 
extract dilutions and the reference numbers used in Figs. 1 to 3. In the upper 
portion of graphs, Figs. 1, 2, and 3, the changes in mucosal reaction levels before 
and during cortisone out of season are charted for each patient. The least 
change occurred in the ophthalmic sensitivity. Ten patients showed changes 
of one dilution or none at all. Three showed a decrease in sensitivity of two 
dilutions and one an increase of three during cortisone therapy. 

The nasal sensitivity revealed the greatest change, with a decrease of two 
to six dilutions in 10 patients. Two patients showed a decrease of one dilution, 
2 were unchanged, and 3 patients showed no reaction of the nasal mucosa from 
two applications of the most concentrated extract. 

The bronchial sensitivity was also decreased by cortisone. The 4 patients 
with uncomplicated hay fever showed no reaction to pollen extract weaker than 
dilution No. 2 (60,000 p.u.), and in 2 there was an abolition of the bronchial 
reaction to the strongest concentration during cortisone treatment. These were 
patients J. H., S. M., J. K., and M.S. Ten had a decrease of from one to tour 
dilutions. One was unchanged and one increased one dilution in sensitivity. 
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In the lower portion of Figs. 1, 2, and 3 the mucosal reactions determined 


before the season and before cortisone treatment are compared with the levels of 


reaction at the point of maximum cortisone dosage during the season. In ad- 


dition, 8 patients received one or two more tests while on lower cortisone dosages. 


In nearly every patient there was a moderately to markedly increased sensitivity 


ot each shock organ. The only significant decrease, two dilutions in the ophthal- 
mie reactivity and three dilutions in the nasal test, occurred in patient L.L. 
while on 300 mg. of cortisone daily. The 4 patients with uncomplicated hay 
fever showed a marked rise in the level at which symptoms of tightness in the 
chest and cough could be produced. Auscultation of the chest never revealed 
wheezing at this time and the m.b.c. was diminished very little if at all. 
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4 = Level of reactivity before cortisone 


(] = 4 « " during cortisone 


EFFECT of CORTISONE on RAGWEED POLLINOSIS PATIENTS 


Fig. 3.—For explanation, see Fig. 1. 


Patients needing the largest doses of cortisone to produce a decreased mu- 
cosal response before the season required 200 mg. a day or more of cortisone at 
the peak of the season. The best clinical relief was obtained in those patients 
showing the ereatest decrease in sensitivity during preseasonal administration 


of cortisone. 


However, there was no significant correlation between the pre- 


seasonal dose and that required during the season. 
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During the preseasonal period of cortisone administration the level of cir. 
culating eosinophils was diminished by more than 50 per cent of the initial leye] 
in all but 3 patients. Nevertheless, these 3 patients showed a significant de. 
crease in their mucosal sensitivity. With an increase in the dose of cortisone a 
further decrease in sensitivity occurred, but one patient still failed to show 
a fall in eosinophils. During the seasonal treatment with cortisone every pa. 
tient showed a fall in eosinophils of over 50 per cent at the period of maximum 
dosage. There was no correlation between the degree of fall of eosinophils and 
the degree of symptomatic improvement. The first eosinophil determination 
after two days on a constant dose of cortisone was the lowest. 

There was considerable variation in the time of absorption of fluid injected 
intracutaneously but in most instances a delay was observed. The wheals pro- 
duced by normal saline disappeared in 15 to 120 minutes while on cortisone 
therapy, as compared to 13 to 85 minutes before treatment. The disappearance 
time of wheals produced by histamine before and during treatment paralleled 
but was somewhat longer than those for the normal saline—10 to 105 minutes 
before treatment and 16 to longer than 120 minutes during cortisone administra- 
tion. The wheals from varying dilutions of hyaluronidase from 200 to 10 tur- 
bidity reducing units per ml. disappeared in half a minute to eighteen minutes 
with prolongation of the disappearance time during cortisone up to forty-five 
minutes; this was especially marked in concentrations below 50 units per ml. 
The skin underwent a different type of local reaction to hyaluronidase during 
cortisone administration. The erythema about the wheal was much more in- 
tense. Shortly after the swelling disappeared, it reappeared and persisted for 
an additional ten to thirty-five minutes longer. The phenomenon of recurrence 
was most marked at higher concentrations. 

In 8 patients, reagin and thermostable antibody titers were determined be- 
fore the ragweed season and shortly after the height of pollination while on 
cortisone therapy. There was considerable variation in the individual reagin 
titers, but no titer change was observed during treatment. Five patients had 
been receiving ragweed injections for over a year prior to May of 1951. Two 
of these, and one patient who had not received injections, showed thermostable 
antibody but no appreciable change in titer was detected during seasonal treat- 
ment with cortisone. 


DISCUSSION 


The therapeutic scheme of increasing the dose to parallel increasing symp- 
toms and amounts of pollen in the air resulted in the largest dosage at the end 
of the first fourteen day period. It is possible that this scheme by favoring 
greater pituitary suppression, necessitated larger amounts for maximum effect 
than would be required if larger doses were used at the beginning of therapy. 
The increased amounts of hormone administered gave increased opportunity 
for the production of adverse reactions. Glycosuria without hyperglycemia 
appearing early in cortisone therapy and disappearing spontaneously was 
probably a result of increased glomerular filtration, as indicated by Earle and 
associates.° 
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Cortisone is not satisfactory as the sole treatment for most cases of sea- 
sonal allergy. Several patients requested a return to desensitization therapy 
in preference to suffering the same unpleasant reactions. The majority of pa- 
tients felt they had experienced fewer hay fever symptoms with cortisone than 
they had had since developing their allergy. Although increasing and high 
cumulative doses are inadvisable, cortisone would seem to be of value for brief 
periods of time at the peak of the pollen season. Relief may be afforded those 
patients who obtain unsatisfactory results from desensitization therapy or who 
eannot reach sufficiently large doses of extract because of local or systemic re- 
actions. The results of the titrations described suggest that cortisone exerts 
its effect most intensely on those tissues which constitute the specific shock 
organ rather than equally on all the mueous membranes. In other words, 
cortisone produces the greatest change where apparently the greatest abnor- 
mality exists. It is unlikely that cortisone should be selective in itself. There- 
fore, the alterations taking place in specifically sensitized tissues are reversible 
by the nonspecific ability of cortisone to alter the reactivity of all tissues. 

An attempt was made to determine the mucosal sensitivity of the first 4 
patients who presented themselves for cortisone treatment at the beginning of 
the ragweed pollinating season. A prompt and intense injection of the con- 
junctivas and paroxysms of sneezing or nasal blocking occurred in response to 
the greatest dilution of extract. After these exaggerated reactions all 4 pa- 
tients declined to inhale the aerosol of the extract. Because of this experience, 
pretreatment assays during the season were abandoned. <A study of the data 
comparing the sensitivity during the pollen season with that of the base line 
obtained before the season might lead one to conclude that cortisone caused 
no inerease in tolerance. Actually cortisone increased the patient’s tolerance 
sufficiently so that the airborne pollen produced only mild or no symptoms. 
This discrepancy between the results of the assays and clinical results is prob- 
ably explained by the consideration that although cortisone diminishes the re- 
activity of the tissues to pollen, the dose to which the patient is exposed dur- 
ing the assay is the sum of the pollen applied artificially and that encountered 
naturally. 

The patients with hay fever also showed a marked decrease in the toler- 
ance of the bronehial mucosa during the pollen season. Symptoms were pro- 
dueed, often by the very dilute solutions, but there was little or no decrease 
in the m.b.ec. The symptoms of cough and chest discomfort could have arisen 
from irritation of sensory nerve endings in the larynx, trachea, bronchi or 
bronchioles since apparently no diminution in the caliber of the bronchioles 
occurred. One patient with a history of a single stormy hay fever season con- 
sistently showed a slight decrease in m.b.c. during the season. The possibility 
of true asthmatic involvement is to be considered in this patient. 

Asthmatie patients quite often would experience a recurrence of asthma 
about twelve hours after the estimation of bronchial sensitivity. Sometimes 
this would last for several days. Only a few patients on seasonal cortisone 
therapy noted transient and mild recurrences of chest tightness after the 
bronchial titration. It is known that patients suffering from pollinosis often 
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continue to have symptoms for some time after pollen disappears from the air. 
It is possible that seasonal cortisone therapy given such patients would de- 
crease the severity of persistent bronchiolar changes. 

The delay in the absorption of intracutaneously injected saline and of 
saline and histamine may indicate that cortisone impairs the absorbtive mech- 
anism. The ability of hyaluronidase to increase diffusion in connective tissue 
was diminished by cortisone. A reappearance of swelling after disappearance 
of the wheal produced by hyaluronidase was unexpected but may have a 
plausible explanation. Cortisone, by delaying the diffusion of hyaluronidase, 
causes a local retention of the enzyme in a higher concentration. The effect 
is an alteration of the ground substance of the local blood vessels permitting 
engorgement and exudation of fluid which results in a local recurrence of 
swelling. The increased erythema which was noted indicates some changes in 
the vascular response. 

The symptomatie and objective improvement brought about by cortisone 
was not associated with any change in the cireulating reagin or the thermo- 
stable blocking antibody. These findings are in conformity with the observya- 
tions of other workers.” ® 1° 1 

SUMMARY 


1. Fourteen patients having hay fever or a combination of hay fever and 
asthma due to ragweed were given oral cortisone. The hormone was ad- 
ministered for a short time several months before the ragweed season and 
again during the pollinating season. Changes in the mucous membrane sensi- 
tivity of the eye, nose, and bronchi were determined quantitatively during 
both periods. 

2. Symptoms of hay fever were more difficult to control than were those 
of asthma. 

3. Ten patients developed untoward reaviions. Cortisone had to be dis- 
continued in 3 patients because of severe complications. Reasons for this high 
‘ate of side reactions are suggested. 

4. Cortisone given out of season decreased the sensitivity of the mucosa 
to ragweed extract. The greatest change occurred in the organs primarily 
affected. 

5. After obtaining relief from cortisone administered during the polli- 
nating season, a dilution of pollen weaker than that required prior to the 
season produced a reaction of the mucosa. 

6. The time of disappearance of intracutaneously injected saline or hista- 
mine was somewhat lengthened by cortisone. The disappearance time of 
hyaluronidase was markedly prolonged. The altered reaction to hyaluronidase 
is discussed. 

7. There was no detectable change in the titers of the skin sensitizing 
antibody or the thermostable antibody in the patients treated with cortisone. 
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INCREASING CASTOR BEAN ALLERGY IN SOUTHERN CALIFORNIA 
DUE TO FERTILIZER 


WILLARD S. SMALL, M.D. 
PASADENA, CALIF. 


N 1923 Bernton' reported a case of asthma due to castor bean sensitivity in a 
laboratory worker. This man had been working with the beans on a research 
project. Since that time approximately fifty cases of allergy to the inhalation 
of castor bean dust have been reported in the literature. The work of Figley 
and Elrod? demonstrated that 30 out of 32 asthmatic persons who lived in close 
proximity to a castor oil factory were highly sensitive to an extract of the dust. 
This work was, I believe, significant in that it demonstrated an unusually high 
incidence of respiratory allergy in an area which was heavily contaminated with 
the fine dust particles of the castor bean. It suggests that sensitivity may be 
rather easily acquired through close association with this highly potent allergen. 
Vaughan*® reported three eases of castor bean allergy in persons who were 
exposed to the castor bean pomace used in fertilizer. Robbins,‘ Arnold,’ Snell,® 
Follweiler and Haley,’ Barnard,* and Bennett and Schwartz’ have all contributed 
to the literature of clinical allergy to castor bean dust. Ratner’? who had 
previously succeeded in sensitizing guinea pigs by the inhalation route to other 
allergens stated that castor bean dust was a potent sensitizer by this same method. 
During the last six years I have seen 17 patients who showed markedly 
positive skin reactions to a 1:10 crude extract of the castor bean by the puncture 
method. The puncture test consists of pricking the skin once with the sharply 
ground double point of the partially cut-off eye of an ordinary sewing needle, 
which has just been dipped into the solution of antigen. In 14 of these patients 
it has been possible to elicit a history of clinical sensitivity to the dust of the 
bean, and 11 have had either clinical hay fever or asthma from inhaling the 
pomace now being used commercially as fertilizer. 

Serum was drawn from only 5 of the 14 clinieally sensitive patients. Cir- 
eulating reagin was demonstrated in all by passive transfer. The technique 
consisted of the intracutaneous injection of 0.1 ¢.c. of serum from each into a 
separate site on the forearm of the recipient. Forty-eight hours later each of the 
5 sites was challenged by puncture testing each site with a 1.10 crude extract of 
the castor bean. Two control puncture tests were made with the same extract. 

Ten of the 17 patients were tested both by the puncture and intradermal 
methods with extracts of the pollen of Ricinus communis (castor bean). These 
reactions were all negative. 

Correlation between positive skin reactions and clinical sensitivity is at 
‘times difficult to clarify. Although scientific proof may be obtained by having 
the patient inhale the allergen in question under controlled conditions, I was 
not enthusiastic over this approach when dealing with a substance as potent 
as castor bean. I am, therefore, presenting brief case histories of this group of 
patients in support of my position. 
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CASE HISTORIES 


Case 1.—E. B., a 57-year-old white, male, American, married, retired auditor. He was 
first seen in October of 1951 because of an asthma of 6 weeks duration. 

In September of 1951 he spread approximately seven pounds of castor bean pomace on 
a small patch of dichondra (a grass substitute for lawns). While doing this job his nose 
and eyes began to itch and water, and he sneezed excessively. Very shortly thereafter his chest 
became tight and he retired to the house to sit down. His wife found him about a half 
hour later in great respiratory distress, sweating profusely, and cyanotic. The doctor whom 
she called immediately administered epinephrine, which gave only temporary relief. He was 
hospitalized for two days, but was still wheezing slightly when dismissed. During the next 
6 weeks he continued to have asthmatic attacks in spite of home treatment with epinephrine, 
tedral, aminophylline, and finally a course of cortisone. 


TABLE I. SUMMARY OF CASES 


-|SKIN TEST| PASSIVE | CLINICAL 








RE- TRANSFER | FROM CASTOR 
PATIENT AGE | SEX | RACE | ACTIONS | REACTIONS | BEAN SOURCE OF MATERIAL 

Le BR 57 20OUM~ Ww ++++ +++ Asthma Fertilizer 

> J. DW. pay F N ++++ Asthma Fertilizer 

oe 5) y W +++ +++ Cough Fertilizer 

4 Aw 30 KF W +++ Asthma Ricinus communis 

Plants in neighborhood 

5. M. BR 16 M W +++ Asthma Fertilizer 

6. M. H. 29 F W +++ +4 ++4 Asthma Fertilizer 

7. Wad. 24 F W +++ Asthma Fertilizer 

§:. BE: 6 M W + + Hay Fever Fertilizer 

9.0. TE. 5 Y f F W rere Asthma Fertilizer 

10. €.. A, 28 F W ree ++++ Asthma Fertilizer 

Lt, M. A. 56 F Mon- ree +++ Asthma Fertilizer 

golian 
12: BR. 8. 30 M W +++ Asthma Fertilizer 
13.. C.. G. 27 F W reas Hay Fever Ricinus communis 
Plants in neighborhood 

14. E. L. 35 F WwW ae se Asthma Castor bean dust 

15. R. O. rs F W ++ Has Asthma; cannot correlate with 

eastor bean sensitivity 
16. A. S. 29 F W rae ae et Eezema and Asthma; cannot correlate 
with castor bean sensitivity 
17. BE. E. 14 F W pee Asthma. Never correlated with eastor 


bean. 


I saw him in October of 1951 after approximately 6 weeks of chronic asthma. On 
physical examination the following essential points were noted: Blood pressure, 190/110; 
Dry tongue; moderate emphysema; dry fine expiratory wheezing rales throughout chest; no 
ankle edema; chest x-ray and ECG, normal. 

Three days of hospitalization with intravenous fluids, iodides and aminophylline resulted 
in complete relief. The blood pressure dropped to 140/85. During his stay in the hospital 
all traces of the castor bean dust were removed from the home. The area of dichondra 
which had been fertilized was kept soaked for days. Since his return home he has been 
entirely well. 

He was tested by the puncture method in my oftice to about 150 allergens and showed 
but one reaction—4 plus to eastor bean. 

It is of interest to note that in July of 1951, three months before the onset of his 
asthma, he fertilized his entire front lawn with about 100 pounds of castor bean pomace. 
During this process the only reaction was a runny nose. It is also of interest that he has 
never had asthma previous to the present episode. 


Case 2.—J. D., a 25-year-old, American, married, Negro housewife. She was first seen 
in 1950 beeause of asthma. 
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This woman was approximately 7 months pregnant and was doing well until her husband 
fertilized the front lawn with castor bean pomace. Within a half hour after he came into 
the house she was having a violent attack of asthma. An injection of %4 c.c. of 1:1000 
epinephrine controlled the attack. She was seen a few days later and tested to approximately 
80 allergens. Castor bean showed a 4 plus reaction by puncture. All others were negative, 


b 
This was her first and only attack of asthma in 15 years. 


CaSE 3.—V. L., a 31-year-old white, American housewife. She was first seen in 1950 
because of a chronic cough. 

This patient was a very interesting problem in that she was sent to me by a chest 
surgeon, to whom she had been referred with a diagnosis of possible bronchiectasis. The 
chest surgeon’s history and physical examination suggested that the cough was of allergic 
origin. Complete skin tests, both puncture and intradermal, were done, and the only positive 
obtained was a 3 plus reaction by puncture to castor bean dust. Investigation disclosed that 
adjoining neighbors had been using the castor bean pomace on their lawns. Attention to 
the details of eliminating the dust has resulted in a complete cessation of the cough. 


Case 4.—A. B., a 30-year-old, white, American housewife. She was first seen in 1949 
hecause of asthma. 

Routine skin testing provided the key in detecting the cause of this woman’s asthma. 
She had had some asthma in childhood, but had been entirely free for many years. Within 
a week after moving into a new home, approximately 6 months before I saw her, she had 
gone into status asthmaticus, which had required hospitalization. Upon her return home 
following this hospitalization she became chronically ill with asthma. History taking did not 
seem to give any clues, but when the skin tests were done there was a 4 plus reaction to the 
castor bean extract by the puncture method. Investigation of the home disclosed a large 
patch of Ricinus communis (castor bean) growing at the back of the lot, in close proximity 
to the clothesline. These plants were practically trees, some of them over 20 feet in height, 
and had obviously been there for many years. Removal of this group of plants and soaking 
down the back yard was only partially effective in the control of her disease. Eventually the 
entire inside of the house was scrubbed, the back yard was plowed up, soaked with water 
every day for 2 weeks, and the neighbors on each side of the house eliminated their castor 
bean plants. She gradually improved, and has had no severe asthmatic attacks since. This 
house was in a new tract and we were never able to determine whether castor bean fertilizer 
iad been used on the new lawns. 


Case 5.—M. R., a 16-year-old white, American schoolboy. He was first seen in 1950 
because of asthma. 

This boy had been quite well until about a month before I saw him, at which time while 
playing with a friend on a neighbor’s lawn he suddenly developed violent sneezing and itching 
of his nose. Asthma followed within a half hour. Adrenalin was administered at the 
Emergency Hospital. Following this episode he continued to have occasional mild spells of 
asthma, and came in for investigation. The skin tests disclosed a 3 plus puncture reaction 
to the castor bean extract, and investigation by the parents turned up the fact that the lawn 
on which he had been playing, when he had the first attack, had been fertilized with castor 
bean pomace approximately a week earlier. No further treatment seemed necessary and 
he has been well. 


CASE 6.—M. H., a 29-year-old, white, American housewife. She was first seen in 1951 
because of asthma. 

She had not had any asthma for many years until on May 30, 1951, the lawn was 
fertilized with castor bean pomace. Within an hour or so after this process was started she 
had nasal symptoms and severe asthma. She went to the beach that night and the asthma 
cleared. On returning to the home the asthma recurred. She was referred to my office, and 
on complete skin testing there was a 4 plus reaction to castor bean by the puncture method, 
und no other significant reaction. She was advised to return to the beach temporarily. 
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j ‘ough house cleaning, during her absence, and constant soaking of the lawn have enabled 
4 thoroug 8) g ’ 
her to live at home. She does, however, still have a little mild asthma, which is readily con- 


trolled by medication. 


CASE 7.—W. J., a 24-year-old, white, American housewife. She was first seen in 1946 
because of asthma. 

Her mother died when the patient was 7, father remarried when she was 10, and about 
that time she began having asthma. After a period of adjustment the asthma disappeared 
completely. At the age of 23 the asthma recurred. She had been married 5 years and was 
the mother of 3 children. After about three violent attacks she was referred to me, and it 
was found on questioning that the most recent of these attacks had occurred following the 
spreading of castor bean pomace on their rather extensive lawns. Thorough soaking of the 
lawns over a period of many days, complete house cleaning, including walls and furniture, 
resulted in cessation of the asthma. Some weeks later her two small sons came into the 
house from play and were in close contact with her. Within minutes her nose began to itch, 
her eyes watered, and she began to wheeze. Superficial analysis might suggest a psychological 
problem here, but questioning disclosed that the two boys had been in the green house throw- 
ing handfuls of the castor bean fertilizer at each other, and their clothing was, of course, 
well saturated with the material. Careful attention to the removal of all castor bean fertilizer 
from the premises resulted in a complete cessation of the asthma. Complete skin testing by 
puncture and intradermal techniques disclosed a 4 plus puncture reaction to castor bean and 
questionable reactions to house dust and pyrethrum. These latter two were considered to be 
unimportant. 


CASE 8.—P. E., a 6-year-old, white, American schoolboy. He was first seen in 1949 
because of hay fever. 

The patient eliminated contact with castor bean fertilizer by avoiding a certain neighbor’s 
lawn, and the hay fever improved sufficiently so that no further treatment was needed. 
Puncture reaction to castor bean dust was 2 plus, questionable reaction to molds. No other 
sensitivities, 

CASE 9.—J. T., a 57-year-old, white female, American teacher. She was first seen in 1951 
because of hay fever and mild wheezing. 

Approximately 6 weeks before I first saw her, she had a violent attack of hay fever 
with mild wheezing, following a fairly heavy exposure to castor bean pomace, used in fertilizing 
her garden. It is of interest that when she used to visit her parents in the Santa Ana area 
approximately 20 years ago she always had hay fever, and has noted since that wild castor 
beans grow in profusion around the place. For a number of years she has taught a course 
twice weekly at a plant nursery, and always has had some hay fever and cough at those times. 
Complete skin testing disclosed a 4 plus reaction to castor bean dust and 1 plus reaction to 
house dust. She is under treatment for the house dust and is much improved. She has been 
careful to avoid castor bean contact. 

Case 10.—C, A., a 28-year-old, white, American housewife. She was first seen in 1946 
because of asthma. 

When this young woman first came to me she was having chronic asthma. Complete 
skin tests at the time were negative, except for a 3 plus puncture reaction to castor bean. 
It seemed unlikely that this was the cause of the asthma. Investigation disclosed sinusitis 
and after this condition was cleared the asthma gradually became less of a problem. Because 
of the severity of the disease we attempted specific treatment with a castor bean extract. 
After four months this was discontinued, since it seemed to be ineffective. It is of interest 
to note that as a 10-year-old child she and some of her friends made ‘‘castor bean soup.’’ 
Fortunately they ate very little of it, but even so she was violently ill with severe abdominal 
cramps for days. I was not able to obtain a clinical history of asthma as a result of exposure 
to castor bean dust until very recently. While driving by a church on her way home from 
my office she noted that the lawn of the church was being fertilized and the dust from this 
was blowing across the street. Within 5 minutes she was having hay fever, and by the time 
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she arrived home detected a definite wheeze in her chest. She telephoned the church and 
the gardener confirmed her suspicions that the fertilizer he was using was castor bean pomace, 
This attack was very mild and passed off rapidly. 


CASE 11.—M. A., a 57-year-old widow, Japanese born, agricultural worker. She was 
first seen in 1951 because of asthma. 

In the spring of 1951 this woman began having hay fever while working in a 3 aere 3 
strawberry patch. The strawberry beds were treated with castor bean pomace one afternoon 
while she was working there, and the hay fever became very severe. After her return home 
that evening her chest tightened up and during the night she had her first severe attack of 
asthma. TI saw her early the following morning and there were the usual typical expiratory 
rales of a subsiding attack. Due to the fact that tliis woman spoke no English it was only 
later, after skin testing was done, that we learned the composition of the fertilizer which had 
been used on the strawberry patch. She had a 3 plus reaction by the puncture method to 





castor bean, and this was her sole skin sensitivity on complete testing. Her tolerance appears 


to be reasonably high, because she continues to work in the strawberry fields and avoids them q 
now only during periods of fertilization. She recently had a mild attack of asthma after 


doing some work in her son’s garage. He is a gardener and transports castor bean fertilizer 
in his truck. The family have now been alerted to the necessity of keeping her away from 
this allergen. It is of interest to note that during the war she was in a Japanese detention 
camp in Arizona, where there was a great deal of Ricinus communis growing. 


CASE 12.—E. 8., a 30-year-old, American, dairy delivery man. He was first seen in 1948 
because of nasal allergy and occasional asthma. 

This man came to my office because of nasal blockage, headaches, and nasal discharge. 
He was referred by a psychiatrist who had been treating a nervous condition which he developed 
in the South Pacific during the war. His sensitivities were mild to the chenapod group of 
pollens, house dust, and shell fish. Castor bean was markedly positive by puncture test. 
There was no known clinical sensitivity to castor bean at the time the history and initial skin 
tests were done. Approximately 2 years later he spread castor bean pomace on his lawn 





and developed one of his very rare episodes of asthma, moderately severe, and lasting for 
about 24 hours. He has avoided this antigen carefully for the past 2 years and has had no 
further asthma, 


CASE 13.—C. G., a 27-year-old, white, American housewife, 4 months pregnant. She was ; 
first seen in 1951 because of sneezing, coughing, and asthma. . 

Within a month after moving to the Pasadena area in March of 1951 she began to have 
attacks of sneezing. About 3 months later she began to cough and wheeze. She came from 
the Boston area where she had never had anything even resembling hay fever, although she 
had worked for a number of years in summer camps in the country. A local California 
physician had treated her cough with diathermy, and had done extensive skin tests. He 
reported plus reactions to a large number of foods and inhalents, including mink, but none 
of these reactions appeared to have been diagnostic. A very limited number of skin tests 
were done in my office and the only positive reaction was a 3 plus by puncture to castor bean. 
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A visit to the home disclosed that Ricinus communis was growing in profusion at the back 
end of her yard. A 5 day course of penicillin, fluids, and iodides cleared up the cough and : 
asthma. Cooperation between her husband and the tract owner has eliminated the castor “ig 
bean plants. Our winter rains have soaked the ground thoroughly and she is clear of symptoms. 


CASE 14.—E. L., a 35-year-old, white, American housewife. She was first seen in 1944 
because of asthma, 

At the age of 11 the patient chewed up one castor bean and had recurrent abdominal 
cramps for many months. At the age of 19 she handled a few castor beans and developed 
marked edema of the eyelids. Some years later she swept out a shack where a bag of castor 
beans had been stored and suffered her first violent attack of asthma. Puncture reaction to— 
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eastor bean, 4 plus; 2 plus to shrimp, crab, lobster (which caused clinical angioneurotic 
edema). She also had positive intradermal reactions to sagebrush and ragweed, with a history 
of clinical hay fever from sagebrush, 

CASE 15.—R. O., a 7-year-old, white, American schoolgirl. She was first seen in 1950 
because of asthma. 

This child had many skin reactions, both to puncture and intradermal tests, among 
them being a 2 plus puncture to castor bean. Although no correlation between this skin test 
and clinical castor bean allergy is known, the family was warned of the possibility. 

CASE 16.—A. 8., a 29-year-old, white, American housewife. She was first seen in 1949 
heeause of asthma and eczema. 

This patient is included only beeause of her 4 plus puncture reaction to castor bean 
dust. She also had large puncture reactions to house dust, cat, Bermuda grass, and olive 
pollens. Treatment with the inhalants other than castor bean has resulted in alleviation of 
symptoms. She has been warned about castor bean sensitivity and has so far avoided contact 
with it. At least we have no knowledge of asthma from contact with the castor bean dust. 

CASE 17.—E. E., a 14-year-old, white, American schoolgirl. She was first seen in 1948 
because of asthma. 

This is not specifically a castor bean case, although she did have a 2 plus puncture reac- 
tion to the antigen. She was specifically sensitive to peanuts and other nuts by skin tests 
and elinieal experience. There has been no clinical history of asthma from castor bean dust. 
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PASSIVE TRANSFER RE ACTIONS 
Fig. 1.—Serum which sensitized these sites was taken from 5 castor bean-sensitive patients. 
Challenged with 1:10 crude extract of castor bean puncture method. 

The history of the castor oil industry in Los Angeles dates back to 1933, 
at which time the California Flaxseed Products Co. began pressing the oil from 
a few thousands pounds of castor beans. They have continued this part of their 
business ever since, with an annual production of anywhere from 100 to 900 tons 
of oil. Since the ricin remains in the eake after pressing, this residue, *‘ pomace,”’ 
although high in nitrogen (6 per cent), phosphorus (2 per cent), and potash (1 
per cent), has no value except as a fertilizer. 

In 1946 the Baker Castor Oil Co. built a plant in Los Angeles, and in 1951 
produced in the neighborhood of 7500 tons of castor oil. Since the castor bean 
is approximately 50 per cent oil, it follows that the Los Angeles plant is produc- 
ing 7500 tons of castor bean pomace. This is at least a tenfold increase in 
the last 5 years. 

Investigation of local dealers in fertilizer disclosed that castor bean pomace 
sells for less than half the price of cotton seed meal, and has approximately the 
same qualities. It is, therefore, not surprising that it is being extensively used 
for lawns, shrubs, and flower beds in the Los Angeles district. 

Nationally, the picture is also one of increasing production. During the 
decade of 1940 to 1950 the annual consumption of castor oil by United States 
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industry has been approximately 75,000 tons. United States consumption from 
1930-1940 was not over 30,000 tons annually. 

The chemistry of the castor oil molecule is the reason back of the increasing 
demand. There is at present no satisfactory substitute for industrial use, and 
the Baker Company alone has developed over 150 different uses for the oil or 
fractions of it. Industrially, it is important in paints, varnishes, lacquers, 
plastics, rayon, nylon, asphalt tile, rubber, textiles, cosmetics, ink, electrical 
insulations, fungicides, rubber products, soap products, and artificial leather. 
It is used also very extensively in jet engines, hydraulic and brake fluids, recoil 
mechanisms, military all purpose grease and explosives. 
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Since the demand for oil is so great and since our entire source of the beans 
was of foreign origin, the United States Federal Government has been promoting 
the domestic raising of the beans. They have worked closely with the Baker 
Castor Oil Co. in the development of proper seed, and the United States Depart- 
ment of Agriculture has guaranteed a minimum price of 10 cents per pound to 
the farmer on home grown beans. Harvesting and hulling machinery has been 
developed. In 1949 less than 100 acres were cultivated. In 1950 this figure 
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jumped to 9000 acres, and in 1951 to 84,000 acres. California and Arizona 
raised 30,000 acres of beans in 1951, and Texas and Oklahoma most of the 
balance. The national goal for 1952 is 200,000 acres. If this is achieved we may 
expect a domestic production of 100,000,000 pounds, or approximately one- 
fourth of our present need. 

Those who deal with castor bean products other than eastor oil or deriva- 
tions of the oil should be aware of two potential hazards: (1) the toxie albumin 
ricin and (2) the castor bean allergen. The toxie component ricin is universally 
poisonous to man and other mammals. The castor bean allergen possesses no 
inherent toxicity in the absence of specific sensitivity. Since the Baker Company 
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Fig. 3.—Comparison between extracts of castor bean and castor bean pomace (Baker C. O. Co.) 
Direct skin tests—puncture method. 


showed me some evidence that its pomace contained less ricin than pomace 
manufactured by another which does not use the final solvent-extracting 
procedure, it occurred to me that the antigenicity of its product might be 
correspondingly lower. I felt, therefore, that this paper would be incomplete 
unless the antigenicity of Baker pomace was compared directly with an extract 
of the bean. Tenfold dilutions of the two antigens were made and tested by 
puncture on the backs of three of the patients. It will be seen from the charts 
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that the bean antigen is not more than 10 times as potent as the pomace. In 
one instance they appear to be about the same. This pomace has been subjected 
to solvents at high temperature and finally to live steam. 

DISCUSSION 

The California Flaxseed Company has found an incidence of 21% per cent 
clinical sensitivity to castor bean among its small group of employees. In 
EK] Centro at the loading platform where flaxseed, grains, and castor beans are 
stored and loaded into box ears for shipment, two of their group of ten employees 
have clinical allergic manifestations when the castor beans are being handled. 
I was unable to find any record of trouble among the farmers who were raising 
the beans, although sensitivity among farmers who use the pomace for fertilizer 
is well known in this district." 

It is to be remembered that this crop is very new, and another year or two 
may well be required to show what the incidence of sensitivity is going to be 
among the persons closely associated with the industry. 

The author of an excellent book on allergy’? devotes only one paragraph to 
eastor beans, and I quote: 


** Miscellaneous Inhalants: Included in this group are inhalant substances 
which ean provoke allergic symptoms but seldom are encountered in ordinary 
practice. This is true, for example, of castor bean, which has been responsible 
for respiratory symptoms in pharmacists or laboratory workers who handle these 
beans. The dust of these beans also has caused asthma in patients living in the 
vicinity of castor bean mills, and in farm workers or others who work with 
fertilizer which contains castor bean flour.’’ 

The great increase in the national production of castor oil is, I believe, going 
to take this allergen out of the “seldom encountered” group because of the cor- 
responding increase in fertilizer production and use. I recently received litera- 
ture from a relatively new company in Oklahoma City, which is producing 
antigens for doctors. Its brochure listed over 400 different allergens, but 
castor bean was not in the list, in spite of its proximity to new centers of 
castor bean production. 

Although castor beans have been processed in New Jersey for a hundred 
years, those of us who live in California, Arizona, Texas, and Oklahoma should 
be aware that a new industry has been born. Its by-product fertilizer is likely 
to find its way to faraway places, and due to the potency of this allergen I would 
suggest that allergists throughout the nation be ‘‘en garde.’ 


CONCLUSIONS 

1. During the past 5 vears I have seen 9 patients with asthma and 2 with 
hay fever as a result of inhaling castor bean pomace. During the previous 5 
years I saw only one. 

2. There has been at least a tenfold increase in the production of castor bean 
pomace in the Los Angeles district from 1946 to 1951. This will probably be 
increased another 4 times in the next year. 
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3. Because of the increase in production and the extreme toxicity of the 


castor bean allergen it is suggested that proper labeling of fertilizers be manda- 


tory. 


4. Since it is unsafe to do intradermal tests with castor bean allergen un- 


less the ricin has been removed, it is suggested that all allergists who have not 
routinely tested to castor bean do puncture tests on their patients with a con- 
centrated extract of the bean. The puncture method appears to be entirely 
safe, whereas even a scratch test, if the scratch is long and deep, may cause a 
constitutional reaction. 
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STUDY TO DETERMINE THE ABILITY OF CORTISONE TO 
SENSITIZE THE SKIN 
Max Groinick, M.D. 
BROOKLYN, N. Y. 


ITH the introduction of cortisone for topical therapy! it seemed reason- 

able to undertake a study to determine whether the human skin could 
be sensitized to it by topical application. Experiments in induced sensitiza- 
tion in human beings have been carried out with a variety of substances and by a 
variety of techniques.*'* In studying any new drug which is to be used top- 
ically, for its potential capacity to sensitize the human skin, one or several 
techniques based on the experimental experiences cited above should be fol- 
lowed. 

In the present study two general procedures for inducing sensitization 
were used. The first employed a technique similar to that used by the writer 
in experimental sensitization in man,!* ™ consisting of the repeated applica- 
tion of the excitant by patch test to the skin at spaced intervals. In the pres- 
ent experiment, a larger quantity of the test substance was used, and the 
duration of contact was prolonged. In the second procedure a plan suggested 
by Draize’® of the Department of Pharmacology, United States Food and Drug 
Administration, was followed. In summary, repeated short patch test ex- 
posures with the excitant are made at short intervals to various parts of the 
body, and finally a challenging test is made two weeks after the last test. 


FIRST PROCEDURE 


The patch consisted of a 34 inch (1.8 em.) square pad made of multiple 
layers of gauze, attached to a 1% inch (3.8 em.) square of waterproof ad- 
hesive tape. The gauze pad was saturated with 0.1 ml. of cortisone (Cortone, 
Merck) containing 2.5 mg. of the drug. The patch was applied to the lateral 
surface of the subject’s arm, and was reinforced by a wide strip of adhesive 
tape, in order to help retain the moisture in the pad as long as possible. Two 
variations in technique were followed. In one group the first test was removed 
after a period of three days. If no reaction appeared, a second patch was 
applied fourteen days after the first, to an adjacent area of the skin, for an- 
other 3 day period. In the absence of reaction, a third and final pateh was 
placed on an adjacent skin site seven days after the second treatment. The 
patch was removed after seven days and the site kept under observation for 
several weeks thereafter. In the other group of subjects the skin was first 
treated for seven days and, in the absence of any reaction, an adjacent skin 
area received a second patch two weeks after application of the first. This 
was kept in place for 7 days, and the skin sites observed for several weeks 
thereafter. 


From the Division of Allergy, Jewish Hospital of Brooklyn, and the Division of Derma- 
tology and Syphilology, Department of Medicine, College of Medicine, State University Medical 
Center at New York. 


Received for publication, Jan. 28, 1952. 


416 





















La di 


GROLNICK: ABILITY OF CORTISONE TO SENSITIZE THE SKIN 417 
SECOND PROCEDURE 


The patch test was prepared as in the first procedure. It was applied to 
the left forearm and removed in 24 hours. A second patch test was then 
placed on the right forearm one day after removal of the first, and was re- 
tained for 24 hours. In similar manner additional patch tests were applied 
every other day to widely separate areas of the body, in the following order: 
medial aspect of left arm, medial aspect of right arm, left subelavieular area, 
right subelavicular area, left upper back, right upper back, lower left thigh, 
and lower right thigh. <A total of ten tests was employed. No test was ap- 
plied on a Sunday, so that the interval between the third and fourth and sixth 
and seventh tests was 48 instead of 24 hours. A challenging 24 hour test was 
applied to the upper left forearm two weeks after the tenth or final appliea- 
tion. 

Twenty subjects were treated according to the first procedure. They 
were patients in the allergy clinic, under observation for nasal and bronchial 
allergy. There were 19 women and | man, ranging from 18 to 63 years of age. 
Ten subjects were treated according to the first plan of study (an initial 3 day 
pateh test) and eight according to the second (an initial 7 day application). 

In 18 of the subjects observation was continued for 28 to 35 days after 
the final patch test. In two subjects, not completely treated, the final applica- 
tion had not been made. They were observed for only 7 days after the last 
patch test. 

Twenty-four subjects were treated in accordance with the second pro- 
cedure. There were 25 unselected student nurses, from 17 to 23 years of age, 
and one instructor, 30 years of age. The sites were observed during the entire 
course of the study, and for at least a week after the final challenging dose. 

RESULTS 

Active sensitization could not be demonstrated in any of the subjects. 
It is of interest to note that one patient treated by the first procedure pre- 
sented pigmentation at the site of the initial 3 day patch test. This lasted 
for five weeks. The two subsequently treated sites did not show any change 
in color. In another subject in the same group the last site treated (7 days) 
showed slight darkening at the first inspection, but there was no change in 
skin color when the subject was seen one week later. 


DISCUSSION 


Schwartz!’ has recommended a 48 hour contact test and its repetition in 
14 to 21 days, as a provocative means for determining the sensitizing capacity 
of a substanee. In the present study three variations in technique were employed 
to determine the potential sensitizing hazard of locally applied cortisone. A 
7 day exposure was employed in one group of the subjects, because it had 
been determined by the writer in previous experimental studies** ** and un- 
published observations that a single exposure with krameria for seven days 
was successful in sensitizing 70 per cent of the subjects, whereas the max- 
imum incidence of sensitivity induced by repeated shorter applications of the 
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excitant was not over 90 per cent. The use of one or two prolonged exposures 
has the advantage of shortening the period of observation and of requiring 
fewer visits by the subject being tested. 

In sensitizing human beings with dinitrochlorobenzene, Wedroff and Dol- 
voft!' had employed a single drop of a 10 per cent solution of dinitrochloroben- 
zene by the drop method. Since in the present study the period of contact was a 
more prolonged one than is usually employed, there had been utilized a more 
intense stimulus than was generally needed for active antigens. There is no 
implication in these statements that concentrations of different sensitizing 
substanees are being compared, for that concentration which can provoke 
sensitization must be established for each antigen individually. It is a well- 
known fact, moreover, that contactants vary in their capacities to sensitize?! 
and, for this reason, it is advantageous to have available several methods for 
the study of potential sensitizing substances. 

The procedure for testing suggested by Draize’ has merit in that a larger 
and more varied part of the body surface is exposed to short, repeated stimuli 
with an exeitant. This plan of stedy would involve a potential hazard to the 
test subject, however, were an active excitant employed. Then the occurrence 
of sensitivity could be followed by the spontaneous flare of one or more of 
the sites of treatment.'* 1% 7° 

Though study of a larger group of subjects would be desirable, the find- 
ings in 44 human beings are presented for the reasons discussed above. The 
presence of negative findings would seem to indicate the absence of an anti- 
genicity or, at least, a low antigenicity of the substance under study. Whether 
cortisone possesses any antigenicity in clinical eczematous contact dermatitis 
would have to be determined by study of a larger series of subjects and the 
use of longer periods of application. 

Two of the subjects showed darkening of the skin at one of the sites of 
application. The significance of such a finding cannot be stated. Hyperpig- 
mentation has been reported?’ in patients receiving cortisone therapy. 


SUMMARY 


A study to determine whether the human skin could be sensitized by patch 
test applications of cortisone vielded negative results in 44 subjects. Two pro- 
cedures were employed: (1) initial prolonged patch test exposures for 3 to 
7 days followed by a 7 day challenging dose, and (2) frequent, short (1 day) 
exposures followed by a short challenging exposure. Within the limits of the 
described experiments, it would appear that cortisone is not an active cu- 
taneous sensitizer. 
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IS SKIN TESTING IN ALLERGIC PATIENTS WORTH THE EFFORT? 


VINCENT E. FRIEDEWALD, M.D. 
Bic SPRING, TEXAS 


O DETERMINE the value of skin testing to foods and inhalants 1,900 

allergic private patients were studied. Tables I and II represent a break- 
down of the 1,900 patients. There were 1,104 females and 796 males. A total 
of 131,865 skin tests were carried out on this group with no deaths. This was 
an average of 70 tests per patient. The infants received relatively fewer tests 
in comparison with the older age groups because of the limited variety of 
foods eaten at this age. Tables III and IV show the reactions to the various 
allergens. In this series, a negative reaction meant that no difference was 
noted from the general average of clearly nonreactive tests. A local reaction 
with edema covering approximately twice the area as the negative was a 2 
plus. Local edema (not enough to cover twice the area but more than the 
negative) was al plus. A reaction larger than 2 plus but without pseudopods 
was a 3 plus. When pseudopods are present the reaction is designated as a 4 
plus. One plus or doubtful reactions may represent a clinical offender at times 
and yet the large number of doubtful reactions obtained make it impractical 
to attach too much significance to them. Chocolate, cow’s milk, wheat, tomato, 
malt, corn, orange, black pepper, and coffee, in that order of frequency, were 
found to lead the list of food reactions. Inhalant reactions in West Texas are 
led by Russian thistle and followed in order by Bermuda grass, house dust, 
tobacco, chicken feathers, ragweed, and cow hair. All of the extracts used for 
testing in this study were purchased from approved laboratories.* Some of 
the extracts had to be diluted because reactions were consistently obtained on 
normal individuals. 

SAFETY 


Probably the most important factor in evaluating any procedure in medicine 
is whether or not it is dangerous. The old saying, “If no good can be done, 
at least do no harm,” is applicable to any test. In this fairly large number of 
skin tests, there were no deaths and no serious reactions. An aggravation of 
the symptoms of the allergic state for which the patient was being tested was 
the only untoward reaction encountered. Deaths have been known to occur 
from skin tests, but from this series it would seem that the procedure is safe 
if a few precautions are observed. First of all, it should be kept in mind that 
little is to be gained by testing a patient to a food or inhalant that is known to 
give clinical symptoms. Since the known offending agent should be eliminated 
regardless of the result of the skin test, the possibility of a severe reaction or 
even death must not be forgotten. In this series, many of the patients were 
not tested to agents that were known to give severe reactions in daily life. 
The questionable agents were first tested by the scratch method and if the 
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TABLE I, TYPES OF ALLERGIC DISEASE IN 1900 PATIENTS 





TYPES : NO. 








—- Hay Fever 875 

Atopie Eezema 418 

Asthma 279 

Urticaria 147 

Other Allergies 181 
(Gastrointestinal allergy, migraine, etc.) 

eae Total 1900 





results were negative, were followed by intradermal testing. Routinely, all 
patients below the age of 12 and over 60 years were tested by the scratch 
method first. Reactions occurring from serateh tests, of course, are more easily 
controlled than those resulting from intradermal injection since wiping off of 
the allergen will usually control the reaction. 

POSITIVE REACTIONS 

Numerous writers! over the past twenty years have stressed the fact that 
a positive skin reaction does not invariably mean clinical sensitivity to that 
allergen. Sixteen per cent of the skin tests performed in this series gave 2 plus 
or stronger skin reactions. Of these positive tests, it is difficult to give an 
accurate estimate of the actual clinical sensitivity that this group embraces. 
The patient’s observations may be very misleading in some instances, while in 
others their underenthusiasm for following allergie instructions make the elini- 
eal evaluation of skin tests impossible. These facts are of major importance 
when skin tests are being evaluated. Most allergists agree that skin testing to 
inhalants and pollens is a valuable procedure. However, when the subject of 
testing to foods is brought up there is considerable controversy over how many 
foods should be included routinely and just how much significance can be 
placed on any positive food test. Of the 1,900 patients in this series, 632 were 
followed for a sufficient period of time and cooperated enough to unable us to 
evaluate the positive food tests that were obtained. The twenty foods that 
reacted most often by skin test are listed in Table V. The other positive food 
tests were so rarely correlated with clinical sensitivity that they can be ignored. 
From Table V it will be noted that 38 per cent of the positive chocolate skin 
tests were correlated clinically as causing the hives. Therefore 62 per cent of 
the positive chocolate skin tests in case of hives may be considered false posi- 
tives. Also, it will be noted from the table that while coffee, spinach, pear, 
santaloupe, cinnamon, beans, and grapes gave a high incidence of positive tests, 
there was no actual clinical importance of these foods. Egg white ranked six- 


TABLE II. AGES OF ALLERGIC PATIENTS 














AGEGROUPS NO. 
Infants 211 
2-12 yrs. 398 
12-60 yrs. 1256 
Over 60 yrs. 35 


Total ene — 19000 
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TABLE ILI, POSITIVE INHALANT REACTIONS 





TOTAL 











2 PLUS 3 PLUS | 4 PLUS d 











NO, 

Russian thistle 239 86 45 cy) 
Bermuda grass 268 55 28 351 
House dust 225 53 11 289 
Tobacco 203 67 14 284 
Feathers (chicken) 240 37 5 282 
Ragweed 189 52 17 258 

Cow hair 211 39 1 251 
Wool 203 35 2 240 
Johnson grass 173 38 21 232 
Pyrethrum 193 25 0 218 
Kapok 193 23 0 216 

Cat hair 165 9 2 176 

Dog hair 157 8 0 165 
Mountain cedar 126 27 6 159 
Rayon 144 12 1 157 
Tragacanth 132 0 6 138 
Horse hair 109 10 3 122 : 
Careless weed 102 16 4 122 : 
Silk 94 12 0 106 
Orchard grass 81 15 2 98 








Less Frequent Positive Inhalant Reactions (Total No.).—Goat hair 97, rabbit hair 89, 
cocklebur 78, pigweed 67, guinea pig hair 63, elm 57, sagebrush 49, horse dander 48, syca- 
more 47, camel hair 38, flaxseed 27, alternaria 21, hormodendrum 20, jute 20, sweet vernal 
grass 17, June grass 17, karaya 9, timothy 9, hickory 8, marsh elder 8, burning bush 6, walnut 
5, pine 5, and maple 3. é 


TABLE IV. POSITIVE Foop REACTIONS 














2 PLUS 3 PLUS 4 PLUS TOTAL NO. 
Chocolate 381 (i 9 467 
Cow’s milk 380 52 4 436 
Wheat 324 75 14 413 
Tomato 261 67 9 337 
Malt 272 35 6 313 
Corn 263 29 8 300 
Orange 247 35 3 285 
Black pepper 213 38 5 256 
Coffee 218 29 3 250 
Cottonseed 199 39 5 243 
Oats 208 17 + 229 
Spinach 204 20 i 225 
Pear 156 55 4 215 
Cantalope 170 41 4 215 
Banana 188 22 1 211 
Egg white 187 18 4 209 
Cinnamon 179 30 0 209 
Navy bean 191 13 + 208 
Grape 175 30 3 208 
Ilalibut 186 16 3 205 








Less Frequent Positive Food Reactions (Total No.).—Lemon 202, mustard 202, apple 193, 
nuts 187, carrot 186, hops 186, grapefruit 181, soybean 177, dates 176, peas 172, pork 170, white 
potato 170, apricot 163, asparagus 163, rye 161, strawberry 160, peach 160, raisin 155, rice 155, 
pumpkin 154, whole wheat 154, parsley 151, cauliflower 151, nutmeg 149, pineapple 145, cherry 
145, string bean 141, lettuce 141, tea 140, mushroom 138, beef 135, clove 134, raspberry 133, 
squash 131, blackberry 131, peanut 131, cabbage 131, green pepper 130, blackeye pea 128, 
chicken 127, fish 124, sweet potato 122, plum 121, lamb 118, broccoli 116, watermelon 116, 
cranberry 115, prune 115, beet 115, celery 114, cucumber 110, turnip 106, onion 103, watercress 
102, barley 101, radish 99, buckwheat 96, coconut 94, vanilla 92, pecan 90, almond 89, rhubarb 
87, veal 85, turkey 84, bass 83, shrimp 82, liver 73, olive 73, goat milk 67, salmon 63, sardine 
63, allspice 60, eggplant 57, oyster 54, sage 50, black walnut 50, fig 50, tangerine 49, English 
walnut 36, bay leaves 29, ginger 28, caraway seed 27, egg yolk 25, anise 25, tuna fish 18, 
currant 18, lime 16, parsnip 8, and haddock 3. 
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teenth in the list of positive skin reactions but was one of the most important 
in the clinical evaluation. Irom this study, it is questionable whether one is 
justified in routinely testing patients to many foods. <A positive food test that 
has less than 25 per cent chance of being important clinically would seem to 
be wasted effort. Therefore, on the basis of Table V, patients with urticaria 
should be tested routinely to only six foods—chocolate, milk, wheat, orange, 
cottonseed, and egg white. Ilay fever and asthma patients should be routinely 
tested to chocolate, milk, corn, wheat, a spice (black pepper), egg white, and 
fish (halibut). Atopic eczema in children would seem to require routine test- 
ing to milk, wheat, egg white, tomato, malt, corn, orange, banana, and fish 
(halibut). Adult atopie eczema should require very little food testing rou- 
tinely—to egg white only. Any food that a patient suspects should also be 
added to the routine group of tests. 


TABLE V. PER CEN’ OF POSITIVE SKIN TESTS OF CLINICAL IMPORTANCE 
(BASED ON 632 PATIENTS ACCEPTABLE FOR REVIEW) 














| HAY ECZEMA | ECZEMA MISCEL- 
| HIVES FEVER ASTHMA* | (CHILD) | (ADUL™) | LANEOUS 
Chocolate 38 47 29 16 5 0 
Cow’s milk 25 1 58 92 22 25 
Wheat 66 35 33 61 9 33 
Tomato 6 5 16 50 7 25 
Malt 0 6 4 33 16 0 
Corn 12 16 29 33 0 33 
Orange 40 18 10 44 0 0 
Black pepper 0 33 33 0 0 0 
Coffee 0 0 0 0 1 0 
Cottonseed 25 18 19 0 0 0 
Oats 0 18 8 0 0 0 
Spinach 0 0 0 0 0 0 
Pear 0 0 0 0 0 0 
Cantalope 0 0 0 0 0 0 
Banana 0 15 10 50 0 0 
Egg white 74 36 73 62 66 0 
Cinnamon 0 11 8 0 0 0 
Navy bean 0 0 0 0 0 0 
Grape 0 0 7 0 0 0 
Halibut 14 25 25 50 0 0 





comprstany of the asthmatic patients also had hay fever but are ‘included only under the chief 
NEGATIVE REACTIONS 

It is also accepted that individuals known to be clincially sensitive to foods 
and inhalants may show negative skin reactions to these allergens.? It cannot be 
accurately estimated how many of the negative tests in this series were clinically 
false negative tests. Many of the patients proved to be unable to eat foods or 
tolerate inhalants that gave negative reactions. Many others due to poor eo- 
operation, could not be followed closely enough, to determine the presence of 
false negative tests. Since no difference was noted in the various commercial 
extracts used, it is believed that false positive and negative tests in known sen- 
Sitive patients will occur regardless of which presently available commercial ex- 
tracts are used or how much eare is exercised in testing. It is possible that dif- 
ferent types of skin testing material, such as raw foods* and other methods of 
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testing, such as the iontophoretic method?‘ will, in the future, reduce the number 
of false negative and positive reactions. Although these facts will detract from 
the value of testing, they should not cause the procedure to be ridiculed or elimi- 
nated from the allergy study of a patient. Many helpful clues may be discovered 
by routine skin testing and the mystery of the cause of the allergic state may be 
cleared up very easily. 
VALUE OF SKIN TESTING 

From these confusing facts, one can justly question the value of skin test- 
ing. However, the interpretation of the tests, as in most other tests in medicine, 
will determine their value when applied to the clinical handling of the particu- 
lar case. To discover the cause or causes of a patient’s allergy will often require 
the physician to use every diagnostic tool at his command. The best diagnostic 
tool in allergy is a careful history of events, conditions, and other factors relating 
to the present illness. It is certainly the fastest and least expensive of the 
methods available to find the clues that will lead to the cure of an allergy. Not 
infrequently, this is all that is needed for the successful handling of the ease. 
For example, if the patient states that his asthma occurs only after he sprays 
disinfectant about the room, nothing further need be done in order to advise the 
patient intelligently. If the history reveals milk as an offender and yet the 
patient is eating milk products, a trial period without milk and milk products 
for one week may be all that is necessary to bring about a cure. Any suspicious 
food brought out by the history should be eliminated for one week to see the 
effect. Any suspicious inhalant (perfumes, disinfectants, ete.) should be elimi- 
nated in the same way. If careful history taking reveals few or no clues of im- 
portance, then skin testing will probably serve as a short cut to the finding of 
the offending agent. Patients must be impressed with the fact that positive 
tests are only clues and that the corresponding allergens must be eliminated to 
determine their importance in the particular illness at hand. To skin test a pa- 
tient and give him a long list of positive offenders and not instruct him as to 
their significance is poor practice of medicine. Patients must also be told the 
foods that contain the offender to be eliminated. For example, to tell the pa- 
tient to eliminate milk and not remind him that butter is a milk product may 
make the difference between success and failure in relieving his allergy. 


EMPIRICAL PROCEDURES 


Too often, careful history and elimination of suspects brought out by skin 
testing fails to reveal the allergy secret. The next step must be empirical 
elimination of foods and inhalants. Various trial diets may be used, such as 
those advocated by Rowe.’ The elimination of most of the inhalants can also 
be tried on an empirical basis. This is best accomplished during months of 
the year when wind-borne pollen and molds are at a minimum. To isolate a 
patient in a clean room stripped of everything except a canvas cot for several 
days will bring out the importance of such common offenders as wool, feathers, 
orris root products (perfumes, powders, ete.), dog hair, and others. If several 
days of such isolation causes marked improvement, as is the case occasionally, 
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the various materials can be introduced into the room one by one to notice 
the clinical effect. These empirical methods of food and inhalant elimination 
are practical commonsense allergy tests. 

PSYCHOGENIC FACTORS 

In studying a series of allergy patients, one is impressed by the psycho- 
genic factors that not only influence the course of the disease but very often 
eause the allergic flare-up. Sir William Osler as far back as 1912 noted the 
neurotic elements in asthma.® These factors are particularly evident in such 
allergies as hives, atopic eczema, gastrointestinal allergy, allergic migraine, 
and occasionally in asthma. Too often, for example, patients gave strong posi- 
tive reactions to such foods as chocolate and on study it seemed that chocolate 
was the cause of asthma. However, after a marital disagreement had subsided, 
chocolate could be eaten with no iurther difficulty. This naturally cast con- 
siderable doubt upon the value of that positive chocolate reaction. It is pos- 
sible, however, that the psychogenic factor acts as the trigger mechanism en- 
abling the chocolate to cause the asthma. When the psychogenic factors are 
removed, chocolate can again be eaten without symptoms until another factor 
sets off the trigger mechanism. 

SUMMARY 

1. The results of 151,865 skin tests, performed on 1,900 allergic patients, 
are studied. 

2. Chocolate, cow’s milk, wheat, tomato, malt, corn, orange, black pepper, 
and coffee, in that order of frequency, led the list of food reactions. 

3. Russian thistle, Bermuda grass, house dust, tobacco, chicken feathers, 
‘agweed and cow hair led the inhalant reactions in West Texas. 

4. Food testing is time consuming, expensive, and unimportant in most in- 
stances. The foods that should be tested in hives, hay fever, asthma, child- 
hood, and adult eczema are indicated. 

). Skin testing is a safe procedure if proper precautions are observed. 

6. Skin testing is worth the effort since it very often serves as a short cut 
to the finding of the offending agent. 
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IS MIGRAINE AN ALLERGIC DISEASE? 
MicHAEL ScHwarvrz, M.D., CopENHAGEN, DENMARK 


[GRAINE has been the happy hunting ground of the theorist, and the 

problem has been attacked by representatives of all branches of medicine, 

Each in turn has discovered in migraine phenomena pertaining to his own 

specialty’’ wrote Critchley and Ferguson*® in 1933. Not the least the allergists 

have participated in these attacks, and from many textbooks on allergy, one 
derives the impression that they captured the prey. 

Many years before the concept of allergy was formed, some authors 
thought that migraine had some connection with the diseases which today we 
eall allergic. In his brilliant article on asthma, now almost one hundred years 
old, Trousseau® remarked that he frequently found migraine in persons suf- 
fering from asthma. It remained however for the French Lesné and Richet,' 
and especially for the American Vaughan" in 1927, to set forth the ideas, that 
migraine was, or could be, an allergic disease. During the following 25 years 
much work has been done, but the problem is still unsettled. In several centers 
migraine still holds its place in the allergy clinic, in others the disease is treated 
in other departments. 

Various circumstances have contributed to the concept of migraine as an 
allergic manifestation : 

1) The most important is that patients with asthma, hay fever or other 
allergic diseases often have migraine as well, and migraine is found in their 
families. 

2) Several authors have reported a very high percentage of positive skin 
reactions in migraine patients. Thus, Balyeat and Rinkel' were able to find 
positive skin reactions in every one of their 202 patients and the figures of other 
investigators are often likewise impressive. 

3) By using elimination diets and provocation experiments, Rowe,'’ as 
well as Balyeat and Rinkel' and Randolph™ claim that they are able to find 
the offending allergens, and through the exclusion of these, to cure their 
patients. 

4) Clinieally, migraine has some resemblance to allergie disorders in its 
sudden and unexplained appearance and in its typical recurrent attacks. 

5) Gansslen® found eosinophilia in several of his migraine patients, and 
considered this as evidence of the allergie origin. 

During recent years considerable doubt has been thrown upon the concept 
of migraine as an allergic disease. Feinberg* for instance, does not believe that 
too many cases of migraine are allergic. Vallery-Radot’’ is of the same opinion. 
In two recent works from Sweden, neither Hacksell et al.° nor Bergquist” 
could find any evidence that migraine was an expression of allergy. 





From the Allergy Clinic, Rigshospitalet, Copenhagen, Denmark; Chief: Professor Kggert 
Moller, M.D. 
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OWN INVESTIGATIONS 
In connection with a current study of the heredity of asthma,® the incidence 
of migraine in the relatives of 191 asthmatics, 200 normal, nonallergie persons, 
and 50 patients with baker’s asthma, was investigated. A total of 3815 relatives 
for 4 generations were seen. The diagnosis of migraine was based on the fol- 
lowing criteria: Attacks of headache, especially if unilateral (hemicrania) 
accompanied by nausea, and often vomiting, and followed by prostration. 
Visual disturbances (scotomata or blind spots) occurred in about a quarter of 
the eases, and when found were typical. Auditory disturbances were much less 
common. Paraesthesias, especially of the fingers, were seen occasionally. 
Incidentally, this investigation showed that secondhand information about 
heredity may be extremely misleading. The data here were obtained in each case 
hy personal contact with the relatives. The relatives of the asthmatics and of the 
normal persons were found to be of the same ages and of quite comparable 
physical characteristics and social character. The relatives of the patients 
with baker’s asthma were of somewhat older age groups and they cannot be 
compared directly with the two other groups. Table I shows the figures. 


TABLE I. FREQUENCY OF MIGRAINE IN THE GROUPS OF RELATIVES OF ASTHMATICS, NORMAL 
PERSONS AND PATIENTS WITH BAKER’S ASTHMA 





as  ideaiiiaaiien: l | NUMBER OF RELA- 




















| | NUMBER OF RELA- | TIVES WITH MI- 
NUMBER OF RELA- | TIVES WITH | GRAINE IN 
TIVES EXAMINED | MIGRAINE | PER CENT 
| NUMBER MEN | WOMEN | MEN | WOMEN | MEN | WOMEN 
Asthmaties ~ or 857 20 65 2.57 7.59 
Normal persons 200 855 935 13 61 1.52 6.54 
Baker’s asthma 50 188 203 3 9 1.60 4.43 


Table I shows that migraine is ecommon—especially among women—but one 
will note, that there is only a very slight difference between the incidence of 
migraine in the three groups of relatives. The result shows that there is no 
hereditary relationship between migraine and asthma. Further it shows that 
migraine is so frequent, that one may expect to find this disease in practically 
any family, if one contacts a reasonable number of relatives. Quite another 
question is the heredity of migraine by itself; although it cannot be discussed 
here, it should be mentioned that the evidence is in favor of simple dominant 
heredity. 

A total of 171 patients with migraine was found among the 3815 persons 
interviewed. All of these were questioned about the cause of their migraine 
attacks. Most ascribed their headaches to ‘‘nervousness,’’ worries or strenuous 
mental work, but not one of the 171 patients in this series gave a history of 
exogenous factors of probable allergic nature. Special attention was paid to 
the possible relation between the headaches and food but in spite of careful 
questioning no definite relation could be found in any patient. It must be 
admitted that this questioning does not by itself exclude the possibility of 
allergy to food as being involved in the mechanism of migraine, but it is sur- 
prising that not even a suggestion of such a mechanism was found. Studies of 
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food by the elimination of one item or the other were not made, as most of the 
patients were seen only once or twice. Skin tests and counts of the circulating 
eosinophils with the Dunger technique were made in a number of patients, 
selected because they had migraine by itself and without other allergic diseases, 
The results are shown in Table II. Although the total number of patients 


TABLE II. SKIN TESTS AND CIRCULATING EOSINOPHILS IN MIGRAINE PATIENTS AND IN NorRMAL, 
NONALLERGIC PERSONS 








; SKIN TESTS (INTRACUTANEOUS) 
| | ONE OR MORE | 


























| 
TOTAL NUMBER | ALL SKIN TESTS | SKIN TESTS PER CENT WITH POSI- 
INVESTIGATED NEGATIVE | POSITIVE TIVE SKIN TESTS 
Normal, nonaller- 208 68 40 19.2 
gic persons 
Migraine patients 40 30 10 25.0 
CIRCULATING EOSINOPHILS 
| | PER CENT WITH 
0-399 CIRCULATING |=400 CIRCULATING) EOSINOPHILIA 
EOSINOPHILS | EOSINOPHILS | (2400 
| cU./ML. CU./ML, | EOSINOPHILS/ ML. ) 
Normal, nonaller- 710 a 661 49 6.9 
gie persons 
Migraine patients 55 52 3 5.8 








examined is not great, it is clear that migraine patients and normal nonallergic 
persons do not differ regarding the frequency of positive skin reactions or 
eosinophilia. The small differences are not statistically significant. 


SUMMARY AND CONCLUSIONS 


1) The incidence of migraine among the 3815 relatives of 241 asthmatic 
patients and of 200 normal, nonallergie persons, was found to be identical. 
2) This shows that migraine has no hereditary relationship with asthma. 


3) Of 171 migraine patients, none gave a history of probable allergic fac- 
tors elicting their headaches. Skin tests and circulating eosinophils did not 
differ from values obtained on normal, nonallergic¢ persons. 


+) It is concluded that migraine is probably only rarely of allergic nature. 
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MIGRAINE IS AN ALLERGIC DISEASE 


ALBERT H. UNceErR, M.D., AND LEON UNGER, M.D. 
CuHicago, ILL. 


IGRAINE has been a problem disease throughout the 5,000 years during 
M which it has been recognized. Many theories have been advanced to ex- 
plain the peculiar and characteristic events which constitute the syndrome 
known as migraine. The picture has been further confused recently by empha- 
sis on syndromes having only some of the characteristics of true migraine; these 
are known as ‘‘migraine variants’’ and *‘migraine equivalents.’’ In this review, 
we shall consider only true migraine, defined as fol'ows: 

Migraine is a syndrome, usually hereditary, characterized by periodic unilateral 
headaches, with complete freedom between attacks. Attacks are often preceded by 

an aura (most frequently visual) and associated with nausea, with or without 


vomiting. In our opinion, migraine is an allergic disease. 


Migraine has been recognized since 3,000 B.c. Among early contributors 
were Aretaeus, Galen, Caelius Aurelianus, Tissot, and Brinton. Liveing pub- 
lished an entire book upon the subject in 1873.°* In the same vear, Latham** 
first suggested the modern theory of mechanism. LaRoche, Richet, and St. 
ob- 


) 


(irons! and Brown’ suggested allergy as a cause of migraine. Vaughan* 
tained good results with elimination diets. Many others have since repeated 
his work. Wolff** and his co-workers have performed most of the monumental 
experimental work upon which the present-day theory of mechanism is based. 
(Gioltman'" proved that cerebral edema occurred during attacks of migraine (in- 
duced by wheat). 

The accepted theory of mechanism of migraine was worked out primarily 
by Wolff.** Prodromal symptoms are due to cerebral vasoconstriction. This 
is demonstrated by clinical experiments in which vasodilating agents such as 
amyl nitrite caused temporary abolition of scotomata (with no change in blood 
pressure ). 

The headache pain is due to dilatation of branches of the external carotid 
artery. This is based upon a series of experiments: Pool and Nason?’ showed 
that ergotamine tartrate in animals caused vasoconstriction of arteries of the 
dura, rather than the pia or the brain surface. Graham and Wolff!* then proved 
that diminution in pulsations of the temporal and occipital arteries closely 
paralleled relief of migraine pain (by ergotamine tartrate). During migraine, 
the superficial arteries of the affected side are more prominent than contralateral 
vessels. Also, ligation of these arteries leads to temporary obliteration of certain 
pain areas. 

Pressure on the common carotid on the affected side relieves the headache; 
contralateral pressure may inerease it. Intensity of pain is not related to changes 
in cerebral veins. Any measure which reduces cranial arterial pressure will 
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OF MIGRAINE AND OF OTHER ALLERGIC DISEASES 
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MIGRAINE 


| OTHER ALLERGIES 




















NUMBER | 
| OF | | 
PATIENTS POSITIVE NEGATIVE | POSITIVE | NEGATIVE 
Migraine only 23 13 10 12 ii. 
Migraine and 32 aR 19 24 8 
other allergies 
All patients 55 26 29 36* 19 
*Other allergies—Incidence: i - 
Bronchial asthma 22 
Hay fever 17 
Perennial allergic 7 
rhinitis 
Urticaria 4 
Atopic dermatitis 3 
Nasal polyps 3 


lower pain intensity. Goltman has shown that cerebral edema is present during 
migraine; it appears and subsides synchronously with the pain. This edema 
links migraine to other allergic diseases, in which edema is a main feature. 

Continued dilatation of cerebral arteries leads to actual edema and thicken- 
ing of the arterial walls; this explains the ineffectiveness of ergotamine in late 
stages of an attack. Associated with the headache proper is painful contraction 
of head and neck muscles; this ache may persist after the migraine itself has 
subsided. 

Positive family history of migraine has been reported in over 60 per cent 
if migrainous patients; high family incidence of other allergic diseases has also 
been reported. Our figures are shown in Tables I and II. Our statistics are 
biased by the fact that many patients came to us for treatment of other allergic 
diseases; therefore, family incidence of other allergic diseases is unexpectedly 
high. 

Allergy to foods has, in our experience, been the prime precipitating cause 
of true migraine. Patients who have frequent attacks (more often than every 
six weeks) are usually sensitive to foods eaten in some form almost daily. It 
has been known for centuries (and never properly explained) that, after a mi- 
eraine, there is a latent period during which no ill effects follow stimuli which 
Because of this, such everyday foods as milk or wheat 
The following 


ordinarily cause attacks. 
may cause headaches as infreyuently as once or twice a month. 
case is an example of this: 

Case 1.—Miss E. H., a 33-year-old, white, medical secretary, had sick headaches for 18 
She develops increased appetite shortly before 
Nausea and vomiting 


years. 
onset of pain. 


They now occur every 1 to 2 weeks. 
-ain is mostly over right eye, severe and throbbing. 
TABLE II. OTHER ALLERGIES IN 55 PATIENTS WITH MIGRAINE 











None 22 
Present 33 
Hives 18 
Hay fever 18 
Perennial ailergic rhinitis 12 


Bronchial asthma 8 
Gastrointestinal allergy 
Nasal polyps 

Atopic dermatitis 


_— Awe 
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follow two hours later, although she does not vomit with every attack. Spells last 24 to 48 
hours. No association with menses, They occur often on week ends and frequently follow 
aggravation. east history noncontributory. Complete previous examinations of eyes, ears, 
nose, and throat were normal. Blood pressure remains normal during attacks. Sugar did not 
relieve the headaches. Complete physical examination, urine, blood count, and Kahn test 
revealed no abnormalities. Previous ineffective medications include sedatives, bromides, anti- 
histaminics, vitamins, nicotinic acid, methyl testosterone, ergotrate maleate, Gynergen, Beller- 
gal, nitroglycerine, caffeine, and thiamine. Cafergot gave slight relief. 





Symptom Level 
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A. levels of causative 3B. Allergic factor increased, C. Psychic factor increased, 
factors between attacks. leading to migraine. leading to migraine. 
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D. Both Allergic and Psychic E. Allergic factor removed. 
factors moderately increased, Only extreme stress can 
leading to migraine. produce attack. 


Mgure 1. Relation of Allergy and Stress to Migraine attack. 


The patient rarely drank milk, because it usually gave her diarrhea. Because of this, 
she was placed on a milk-free diet; one week later, she was given a milk feeding test, con- 
sisting of two feedings of milk, one hour apart. A leukopenic index done at this time had 
equivocal results, with white cell counts (at 20 minute intervals) of 7,150, 8,750, 7,850, 6,700. 
Two hours after the second feeding of milk, she developed the worst migraine she has ever 
had, with severe pain, primarily on the left side, and vomiting which persisted for twelve 
hours steadily. The headache lasted over a period of 86 hours, 

She was maintained on a milk-free diet during succeeding months. Her attacks of 
migraine have disappeared completely, although she has had mild generalized tension headaches 
on oceasion. Pork gives her a slight headache and nausea if she eats it in large quantities. 
Despite the fact that she has remained at the same job and under the same stresses, she has 
had no migraine attacks for almost two years. 


Chocolate is the most common cause of migraine, but most patients sensitive 
to it only find out for themselves and never consult a doctor. Patients who 
have attacks at long intervals usually know they are due to an obvious or exotic 
food. Other authors have reported cases of true migraine due to inhalant 
allergens; we have seen none of these. Table III lists the proved causes of 
migraine in our patients. 

Some attacks of migraine follow unusual mental strain or psvehie trauma; 
they oceur either during the stress period or upon relaxing afterward. Attacks 
of any other allergie disease (i.e., hives, asthma, atopie dermatitis) may also 
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TABLE III. Foops KNowN To CAUSE MIGRAINE (45 PATIENTS) 























Milk* + eee 15 Fruits 7 
Chocolatet 14 Apricots 
Wheat t 10 Raspberries 
Porkt 8 Watermelon 
Other meats 2 Prunes 1 each 
Eggt 2 Apple ; 
Fish 2 Citrus fruits 
Shellfish 2 Pears 
Coffee 2 Miscellaneous 9 
Vegetables 14 Chicken 
Peanuts 3 Corn 
Onions 2 Root beer 
Celery 2 Molasses 
Potato Pistachio 1 each 
Tomato Caraway seed 
Soybeans Sugar (beet, cane, corn) t 
Peppers 1 each Garlie 
Asparagus Yeast 
Endive Liquor (?) 2 
Broccoli family Medicines (?) 2 


*Patients sensitive to milk are also sensitive to the common forms of chocolate because 
they contain milk. 


yOnly. these foods were sole causes of migraine; all others were instances of multiple 
causes in individual patients. 


follow periods of stress. The mechanism of this relationship between psyche 
and allergy is shown schematically in Fig. 1. Here we note that either psychic 
or allergic stimuli or a combination of both can precipitate clinical symptoms. 
When allergy is completely controlled, it is very difficult, although not impos- 
sible, for psychie stimuli alone to provoke symptoms, This can also be reversed 
to explain the good results sometimes achieved by psychotherapy. The analogy 
can be extended to other allergic diseases, although the psychic factor is variable 
in importance. Other factors ean also be added, particularly the endocrine, to 
explain the premenstrual migraines, 

Thus, we do not deny that psychie factors are important in migraine. They 
are not, however, the prime factor, although they may be the most obvious. Con- 
trol of allergic factors will, in most patients, completely control symptoms (vide 
infra). Migraine should not be labeled a ‘‘psyechogenic’’ disease, nor should 
the patient be considered ** psychopathie.’’ 

Other contributory factors include visual defects (of minor importance) and 
endocrine factors. Most women have attacks with menstruation; they usually 


TABLE ITV. AURA WITH MIGRAINE HEADACHES 
(55 Patients) 


Aura present: 34 
Visual 21 
Fatigue 
Excess energy 
Heaviness head & neck 
-Irritability 
Sneezing 
Urinary frequency 
Nausea 
Yawning 

Awra absent: 
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TABLE V. SEX AND AGE AT ONSET OF MIGRAINE 
(55 Patients) 








—— MALE | ~ FEMALE TOTAL, 
— ee 3 10 “TT 
10-14 2 7 9 
15-19 8 8 
20-24 4 12 16 
25-29 1 5 6 
30-3 1 2 3 
~ Total 1] 44 ae 


lessen during pregnaney and after menopause. The reason for this is not 
known, although water retention associated with premenstrual tension may be 
a factor. True migraine occurs at other times and in both sexes. 


SYMPTOMS 

-The headache is classically unilateral, throbbing, and severe. In later 

stages, it may become generalized. Periodicity is the most constant feature of 

the disease. There are no symptoms between attacks, unless the patient also 
has tension or other types of headaches. 

An aura precedes the headache in about 50 per cent of patients (see Table 
IV). It is variable in type and severity. The classical prodromata are visual, 
including blurring of vision, scintillating scotomata, ete. Photophobia or other 
visual symptoms often accompany the headache. Other aura inelude malaise 
or excess energy, tinnitus, polvuria, anorexia, ete. 

Nausea is a very common feature of classical migraine, leading to the old 
name ‘‘sick headache.’” The nausea usually appears at the height of the pain; 
if vomiting follows, the headache is frequently relieved thereafter. However, 
these features are not diagnostic of migraine, since nausea may follow any severe 
and prolonged headache. 

Sensory disturbances sometimes occur, either as an aura or as part of the 
headache. Paresthesias are the most common. Motor disturbances such as 
temporary paralyses are infrequent; of these, ophthalmoplegic migraine is the 
best known. 

Laboratory findings have shown no consistent abnormalities. Tests done in- 
cluded urine analyses, blood counts, blood chemical studies, gastric analyses, 
spinal fluid examinations, retinal and visual field examinations, blood pressures 
and x-rays of the spine and skull. It is essential that every migraine patient 
have a thorough eye examination by a competent ophthalmologist. This is one 
method of ruling out such conditions as brain tumors. 

Women are affected about four times as frequently as men (see Table V). 
The onset of the disease is surprisingly early, as shown in Table V. There is 
also evidence that eyelie vomiting may be the infantile form of migraine.*4 
Symptoms often lessen or disappear after the climacteric in both sexes. At this 
time, some patients lose their headaches, but retain the aura. 
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; 7 a ; TABLE VI, DIFFERENT IAy, Dy 
AGE AT FREQUENCY | DURATION OF ie 
INCIDENCE ONSET OF ATTACKS ATTACKS INTENSITY TYPE OF Pay 
Migraine Common Children or 2/week to one Usually Moderate to Usually pulsating — 
young per year 12-36 hrs. severe : 8 
adults 

Histamine Ureommon 50-40 yrs, Several daily 15 min. to Short, severe Sharp, throbbin 

Cephalalgia or skip mos. few hours 8 

— Very Adults, Variable ; Variable Variable, Dull, aching, steaa 

(Nervous) common usually often daily usually not may be band aren j 
severe head, “ 

Sinus Common Any May be daily Several hrs; Mild to Aching or drawin 

(Nasal) may be all moderate Frontal in AM” 
day Antral in mid-aft, 

Eye strain Common Any May be daily Until pt. rests Mild to Dull; follows OVer-use 
eyes moderate of eyes; esp. midday 

Hyperten- Common Usually Variable, Several hours Moderate Dull, aching, esp, in 

sion 35-60 often daily A.M. may follow 
stress, 

Brain tumor Uncommon Adults Variable Variable; Moderate; Steady dull ache; deep: 
short at becomes worse in A.M, 
first severe 

Subdural Uncommon Any Becomes Steady Becomes Dull, diffuse ache; may 

Hematoma continuous severe pulsate , 

Temporal Very rare Usually Almost May last 1-20 Moderate Throbbing at first; 

Arteritis 50-70 continuous months localized ; later dull 





DIFFERENTIAL DIAGNOSIS 


It is important to differentiate migraine from other headaches although 
it may sometimes be surprisingly difficult. Table VI differentiates the common 
types of chronic headaches. Missing from this table are menstrual headaches, 
which are characterized by their occurrence only before or with the menses. 
True migraine occurs also at other times and in both sexes. We admit that the 
headaches are at times otherwise identical. 

Table VI also omits acute headache such as those due to subarachnoid 
hemorrhage or to infectious diseases, and those syndromes with constant and 
typical characteristics; these include trigeminal neuralgia and sphenopalatine 
In Table VI the importanee of 
nauseas and vomiting has been minimized, since these follow any prolonged and 


ganglion syndrome (‘‘lower half headache’’). 


severe head pain. 
DISCOVERY OF CAUSE 
The chief aim of this paper and the statistics presented is to convince 
physicians that every migraine patient deserves a complete allergic work-up. 
With cooperation and perseverance, the cause can usually be found, and the 
symptoms often completely relieved. Elimination diets and feeding tests can 
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always be performed while the patient is undergoing other investigative proce- 
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yosIS OF CHRONIC HEADACHE 





= Mm a —— i i a 
CATION OF | | ASSOCIATED SIGNS | | 











PAIN | EYE SYMPTOMS | AND SYMPTOMS | DIAGNOSTIC TESTS | THERAPEUTIC TESTS 
fmilateral, Photophobia, N & V; Aura at times ; Induce attack by feeding Gynergen. Elimination _ 
nsually may have G.I. symptoms with & test or with histamine of causative foods 
visual aura between attacks 
Unilateral, in Conjunctivitis, Nasal blockage, rhinor- : Gynergen. Histamine 
face, tearing on af- rhea on affected side. Histamine treatment 
fected side 
Generalized, None Fatigue; oceurs with or None Removal from stress 
neck back or after stress 
top head . . = P 
Frontal or in None Nasal blockage; post- Nasal smear for eosin- Relief by local treat- 
cheeks; across nasal drip; sinus ten- ophils; sinus X-rays ment, antihistamines 
pridge of derness 
nose 7 
Behind and in Blurring, burn- Follows prolonged eye Refraction Rest; proper glasses 
eves ing, itching, strain (close work) 
‘ tearing 
Usually oeeip- May be blur- Evidence of basic disease None Relieve hypertension 
ital may be ring , 
genl. ' 
Variable; may May be blur- Depends upon site and Ventriculogram, spinal Surgery 
be unilateral ring, stage of tumor tap, encephalogram, . 
or localized diplopia, ete. neurologic exam. 
At site of Usually none History & evidence Ventriculograms, spinal Surgery 
trauma. trauma; Xantho- tap; encephalogram 
Later genl. chromic spinal fluid 
initially 
Over artery Diplopia, Fever, leukocytosis; pain Novocaine infiltration Surgical interruption of 
photophobia; on chewing; artery biopsy artery 
may lead to tender distended & 
blindness tortuous 





We have found feeding tests and food diaries each of equal importance in 
determining the food to which the patient is allergic. Food diaries rank first, 
because they reveal most of the minor causes of attacks. The patient should 
write down everything he ingests (including all ingredients) for 24 hours be- 
fore each migraine. These lists are then compared to see if certain foods or 
groups of foods are mentioned repeatedly. These are then eliminated, later 
tried again to see if symptoms follow. Elimination diets used alone were help- 
ful in 11 patients in this series. 

Feeding tests are the most important method of determining allergy to 
major foods. The technique is as follows: 


1. Place the patient on a rigid and complete elimination diet for two weeks. 
Exclude one major food at a time (usually milk, wheat or pork). Choco- 
late is eliminated throughout all diet trials. 

2. After resting in the office for one-half hour, with an empty stomach, give 
him a feeding of the food previously eliminated, e.g.; 

A) One pint of milk, or 
B) Serving of Cream of Wheat made with water, and cane sugar, or 
C) Two eans of pure chopped pork (baby food cans). 

3. If no symptoms develop, repeat the same meal one hour later and dismiss 
the patients with instructions to report any symptoms which may de- 
velop later. 
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TABLE VII. RESULTS WitH LEUKOPENIC INDEX 











| MIGRAINE AFTER FEEDING | NO MIGRAINE AFTER FEEDING 
WBC drop (over 1,000 cells in 8 — _— oe 
one hour) 
WBC rise if 8 
Equivocal (drop less than 11 10 
1,000) 








4. If no symptoms develop, repeat with different foods, at intervals of two 
weeks, 


If a true migraine develops following such a feeding test, it becomes obvious 
to the patient that this food is one major cause of his headaches. He will almost 
always be cooperative in eliminating that food in all forms. If he persists in 
having occasional attacks, less frequently than before, the offending foods can 
usually be tracked down by food diaries. 

Skin tests were helpful in determining food allergies in only 5 eases. Be- 
cause of these occasional patients, however, we regard them as an essential 
part of the allergic work-up. No patient should ever be dismissed as nonallergic 
merely because of negative skin tests. Every positive reaction to foods must 
be confirmed clinically, each negative regarded as merely noninformative. 

Kosinophilia in the blood is a completely unreliable index of allergy in 
migraine patients; nor has the leukopenice index proved reliable in our hands 
(see Table VII). These figures are based on a drop of 1,000 cells in the white 
count one hour after ingestion of the suspected food. In other words, there is 
no reliable laboratory test for the diagnosis of food allergy. Clinical elimination 
and trial feedings are the only true tests for food allergy. 


MANAGEMENT AND PREVENTION 


The most important way to treat migraine is to prevent the attacks. No 
amount of medication, however effective, can replace the wonderful sense of 
security which a patient obtains by finding and eliminating the cause of his 
attacks. Table VIII shows the results we have obtained in our patients. These 
statistics are based upon a survey of all our private patients who fulfilled two 
eriteria: all had classical migraine and all have cooperated with us for a period 
of three months or longer. This latter stipulation is based upon the two follow- 
ing requirements: There is a minimum period of two weeks between feeding 
tests, this much time being necessary to allow an adequate number of tests, if 
necessary. Secondly, we have no follow-up on patients who have disappeared 
before that time, so that we cannot judge whether or not they were really fail- 
ures. 


TABLE VIII. RESULTS OF ALLERGIC MANAGEMENT IN 55 PATIENTS WITH MIGRAINE 

















Complete Relief 3D ©(64%) 

Marked Improvement 9 (16%) 
(75% or better) 

Moderate Improvement 2 ( 4%) 


(50-60% better) 
No relief _ 9 (16%) Le 
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TABLE IX. RESULTS OF TREATMENT WITH DIHYDROERGOTAMINE 





I = = 





GOOD TO EXCELLENT _ 














AUTHOR | NUMBER OF PATIENTS | (RESULTS IN PER CENT) 
yon Storch30 150 70-90 
Friedman and Wilson 26 89 
Caldwellé 42 76 
Blumenthal and Fakler3 51 88 
Hartman! 20 85 
Horton, Peters, and 79 75 
Blumenthal!? 
Pollock?4 17 88 
Charlesé 25 88 
Bercel2 40 87 
Total 465 83 











Table VIII shows that over 60 per cent of these patients found complete re- 
lief by eliminating causative foods. Another 20 per cent have been partially re- 
lieved. Altogether, over 84 per cent have found some measure of relief and 
almost all of these are 75 to 100 per cent better. Figures on results with psyeho- 
therapy are not easily available for comparison, but Friedman, Karron, and de 
Sola Pool* recently estimated results from psychotherapy at 66 per cent. 

Of the 9 failures in this series, we feel that several could have been helped 
by more complete work-ups. Until recently, we did not appreciate the impor- 
tance of pork as a cause of migraine. Few of these failures were ever placed on 
a pork-free diet. On the other hand, we far overestimated the importance of 
eggs; as the table shows, only two of our patients were sensitive to egg. 

Contributory factors are also important and must be treated as indicated 
in individual cases. Formal psychotherapy is a great aid in some patients, 
although most will respond to the informal type easily directed by family doe- 
tors. General good health should be maintained and existing physical disa- 
bilities corrected (especially visual and endocrine). 


TREATMENT OF ATTACKS 
During the period while finding the cause of attacks, it is essential that the 
patient receive the maximum possible relief. This applies also to sporadic at- 


TABLE X. RESULTS OF TREATMENT WITH CAFERGOT 


| PER CENT. 











| | 
| 








| NUMBER OF | | NO | EXCELLENT 

AUTHOR PATIENTS | EXCELLENT GOOD RELIEF AND GOOD 
Charles, C. M.6 34 6 12 16 53 
Cohen, 8. G. & Criep, H. L.7 44 13 22 9 80 
Friedman, L. L.1° 28 21 2 5 82 
Gotz, A.12 25 15 7 3 88 
Hilsinger, R. L.18 3 0 2 33 
Hansel, F. K.14 6 3 2 1 84 
Horton, B. T., Ryan, R. & 25 16 6 3 88 

Reynolds, J. L.19 

Kadish, A, H.20 30 19 7 + 87 
Reeves, J. E.26 15 8 2 5 67 
Ryan, R. E.27 110 8] 18 11 88 
Whitelaw, M. J.31 76 49 18 9 88 











Total —ti<‘i‘;~*~*~*~”:”:COOGSC‘(‘(‘#(#SCRLC(<“#URHKHYU:COTVB—“‘<‘CeC*C*‘#SS 83 
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tacks which occur later. There are two general rules for all medicines for treat. 
ment of migraine attacks: 


1. Medication must be given early and in adequate doses. When the arterial 
walls are thickened, no medication will relax them. 

2. No oral medication can be given when the patient reaches the stage of 
nausea as he will usually vomit them. 


There is only one specific drug for migraine—ergotamine. Only two forms 
of ergotamine have proved consistently effective; ergotamine tartrate is the 
drug of choice, with Dihydroergotamine, a close second. Peculiarly, there are 
practically no published statistics on the efficacy of Gynergen (pure ergotamine 
tartrate), which is generally recognized as the most effective of all medicines for 
migraine when given intravenously or intramuscularly. Patients seen in attacks 
should be given Gynergen or Dihydroergotamine promptly, either intravenously 
or intramuscularly. Results of treatment with the latter as reported in the 
literature are shown in Table IX. 

To treat future attacks, the drug of choice is Cafergot because of its ease 
of administration. Results reported are shown in Table X. It must be given 
in full doses promptly: two tablets at first sign of a headache, followed, if neces- 
sary, by two more in one hour and two more the following hour. No more than 
six tablets should be given for any attack, nor should this course be repeated 
more than twice a week. Ergot should not be used as a preventive measure 
(taken daily). The manufacturers have recommended that patients who have 
frequent migraine attacks restrict their usual coffee intake to about two cups 
daily in order to assure full action of the caffeine in Cafergot. 

Two other methods of administering ergotamine tartrate are undergoing 
investigation and appear promising. These are the rectal suppositories and 
sublingual tablets. The tablets and suppositories used thus far have composi- 
tions similar to Cafergot. These forms deserve further investigation because 
they circumvent the problem of nausea. 

Ergotamine has always been used cautiously, although it is used a great 
deal. It is to the credit of physicians and manufacturers (particularly the 
Sandoz Company) that there have been reported only three cases of ergotism 
following use of these preparations in treatment of migraine. 

Because ergotamine is so specific, other measures have been largely dis- 
carded. Of the many vasoconstrictors tried, the simplest and most effective 
is an icebag to the head. Others used include epinephrine, pitressin, benzedrine, 
caffeine, pressure on carotid or temporal arteries and inhalation of 100 per cent 
oxygen. Results with a new preparation, Methylisooctenylamine (Octin) are en- 
couraging, but do not compare with those for Cafergot. Nicotinic acid and testos- 
terone have also been used recently; the latter may prove helpful in preventing 
premenstrual headaches. 

Histamine has been used, particularly by Horton.’® Some of our patients 
had received histamine previously; most of them felt worse after receiving it, 
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Analgesics have, of course, been used. A few patients can obtain relief from 
the aspirin group of drugs. In our experience, sublingual aspirin (Theryl) 
seems more effective than other forms.** Codeine is helpful in a few patients 
and may be used safely. The use of such nareoties as Demerol and morphine is 
to be condemned. Migraine is a recurring syndrome which ean easily lead to 
addiction. Sedatives are usually disappointing as specific treatment, but mild 
sedation is an aid to other forms of therapy. 

One important recent addition to therapy of migraine attacks is the use of 
intravenous calcium. Calcium gluconate seems to have a beneficial effect upon 
the residual headache, apparently due to muscle spasm, which accompanies 
migraine and other types of long-standing headaches. We have recently used a 
20 per cent solution of calcium gluconate intravenously in these cases, with 
rather striking results. It is given slowly and followed by a small amount of 
intravenous ergotamine tartrate. 

Surgical measures of various types have been used, but the results are not 
commensurate with the discomfort and risk involved. 


SUMMARY 

1. Ina group of 55 patients with classical migraine who have been followed 
for a minimum of three months, 80 per cent have been either completely or 
almost completely relieved of attacks by detection and elimination of the causa- 
tive foods. 

2, Allerey to foods is the prime precipitating cause of attacks. Statistics 
are presented to show the relative frequency of various foods. Chocolate is the 
most important cause, followed by milk, wheat, and pork. 

3. A discussion is presented of the diagnosis, differential diagnosis, mecha- 
nism, and treatment of attacks of migraine. 

4. It is concluded that migraine is basically an allergic disease, although 
psychie stimuli may provoke individual attacks in allergic individuals. 
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QUANTITATIVE STUDIES IN SKIN TESTING 
V. THE WHEALING REACTIONS OF HISTAMINE AND RAGWEED POLLEN EXTRACT 


Henry H. Swatn,* M.S., M.D., AND ELMER L. BECKER,** PH.D., M.D. 
CuHIcaGo, ILL. 


T WAS propounded in 1927, by Lewis,’ that histamine is of importance in 
| the mediation of the immediate-wheal type of response in human skin. He 
showed that the reaction of skin to intradermally injected histamine is a 
triple response. First seen is a local red reaction caused by local arteriolar 
dilatation. Next to be observed is the surrounding red flare, mediated by an 
axon reflex. Finally there appears a pale, firm, sharply demareated, round or 
oval wheal, caused by the extravasation of fluid and plasma protein through 
the hyperpermeable capillary wall. 

Lewis showed that this triple response is seen whenever the skin comes in 
contact with any of a wide variety of noxious stimuli of intermediate inten- 
sity—heat, cold, stroking, peptone, nettle stings, ete. He postulated that each 
of these agents is capable of causing the tissues to release histamine or some 
histamine-like substance. 

The specific allergic skin responses differ from the whealing caused by 
heat, cold, stroking, ete., in that an antigen-antibody reaction is involved. 
Only those subjects who harbor the specific antibody show the triple response 
when exposed to a given antigen. 

Katz? in 1942 proved that histamine is actually released during the 
cutaneous reaction to specific antigens. He demonstrated that the amine is 
present in the exudate of a blister after the injection of an antigen to which 
the subject is sensitive. Nilzen® showed that after whealing caused by me- 
chanical stimulation there is a decrease in the amount of extractable histamine 
in the skin. 

Nilzen also studied the blood levels of extractable histamine in patients 
suffering from chronic urticaria. He found that the level is low during acute 
attacks and rises during recovery. The probable explanation for this finding 
lies in the work of Dragstedt* who showed that free histamine disappears 
rapidly from the blood. Rosenthal and Tabor® and more recently Urbach® 
have shown that the amine is conjugated to form acetyl histamine, 4 (beta- 
acetyl aminoethyl) imidazole, which is excreted in the urine. 

The evidence that histamine is released during the cutaneous whealing 
reaction is convineing, but there remains the question of whether it is the only 
pharmacologically-active substance involved in the reaction. This is a ques- 
tion which will be considered later in the light of the present investigation. 


This study was made possible by tke financial assistance of Parke, Davis & Company, 
Detroit. 

*Department of Pharmacology, University of Illinois College of Medicine. 

** Allergy Unit & Dept. of Bacteriology, University of Illinois College of Medicine. 
Present address: 
Washington 12, D. 


Army Medical Service Graduate School, Walter Reed Army Medical Center, 
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The work of Schloss,’ Alexander, Harter, and MeConnel,* Bowman,’ and, 
more recently, Becker and Rappaport" has shown that differences exist in the 
skin sensitivity to allergens at different sites, and, moreover, that these dif- 
ferences follow a regular pattern. For instanee, Becker and Rappaport 
examined the forearms of ragweed-sensitive subjects and found that constant 
doses of antigen cause larger wheals on the ulnar aspect than on the radial 
aspect. Likewise sites near the cubital fossa are more reactive than sites 
near the wrist. 








Fig. 1.—Position of injection sites for histamine on arm and forearm. 


Differences in site sensitivity are open to at least two different interpre- 
tations: it is possible that the antigen causes the release of different amounts 
of histamine at different sites, or there may be a difference in the whealing 
activity of the skin at the various sites to rather constant amounts of released 
histamine. Bowman’ and, more recently, Wiseman'! believed that they could 
demonstrate a difference between the site-response to histamine and the site 
response to a specific allergen. This evidence would favor the former alterna- 
tive. The present authors examined the site-response of the skin of the upper 
extremity to constant doses of histamine, and compared the results with the site- 
response to constant doses of ragweed pollen extract, as determined by Becker 
and Rappaport. 

To determine whether or not other substances besides histamine are active 
in mediating the allergic wheal reaction, the investigators studied the effect 
of dosage upon wheal diameter. The dose-response curve for histamine was 
determined, and this was compared with the dose-response curve obtained by 
Becker and Rappaport for ragweed extract. It was noted that the curves for 
histamine and the specific antigen are of the same general type. Therefore 
appropriate subjects were tested simultaneously with graded doses of both 
histamine and ragweed pollen extract. . 

There is a Jarge amount of variation encountered in skin testing. The data 
therefore were submitted to statistical analysis to measure the various factors 
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affecting wheal diameter and to determine the accuracy of the techniques 
employed. 
METHODS AND RESULTS 

Part I. Histamine Site-Response. 

Subjects: A group of 23 adult human volunteers were chosen without re- 
eard to age, Sex, race, or ragweed sensitivity. 

Solution: Crystalline histamine dihydrochloride (Hoffmann LaRoche) was 
dissolved in distilled water containing sufficient sodium hydroxide to render 
the solution neutral (pH 6.5 to 7.0), and sufficient sodium chloride to make it 
isotonie. The solution was sterilized by passage through a Seitz filter. In 
strength it contained one part of free histamine base per 10,000 parts of solu- 
tion. A fresh solution was prepared for each day’s injections. 

Sites: Six radial and six ulnar sites were tested on the flexor aspect of each 
upper extremity. The sites in each row were numbered from proximal to distal, 
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PROXIMAL-DISTAL WHEAL SITE 
Fig. 2.—The change of responsiveness to histamine with the position of the injection site on 
arm and forearm. 
as shown in Fig. 1, and were located as follows: I, 2 em. below insertion of pee- 
toralis major muscle; II, midway between I and III; III, 1.5 em. above cubital 
crease; IV, 2.5 em. below cubital crease; V, midway between IV and VI; VI, 2 em. 
above proximal carpal crease. 

Technique: The histamine solution was injected at the 24 sites with a 1 ¢.c. 
syringe and a No. 27 short-bevel needle. The needle tip was placed into the 
ecorium of the skin, and the solution was injected so as to produce a bleb ap- 
proximately 2 mm. in diameter. After 15 minutes the diameters of the re- 
sultant wheals were measured with vernier calipers to tenths of millimeters. 
In the ease of oval wheals, the longer diameter was measured. Pseudopods on 
wheals were excluded from measurement. The results of the 24 tests on each 
of 23 subjects were plotted and submitted to an analysis of variance,’* con- 
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TABLE I 








SOURCE OF | | SUM OF 








| MEAN | | | 

VARIANCE D.F. | SQUARES | SQUARE F | (l@ Fy | P 
Subjects 22 205.18 9.32 11.9 (1.88) <1% 
Positions 5 A ea 15.42 19.7 (3.06) < 1% 
Rad. vs. Ul. 1 53.54 53.54 68.3 (6.70) < 1% 
Left vs. Rt. 1 0.06 0.06 0.07 (6.70) > 5% 
Ist Order 

Interactions 165 146.15 0.88 1.14 (1,32) > 5% 
Error 357 280.03 0.78 
Total 551 762.07 





sidering as sources of variation (a) subjects, (b) positions I to VI, (¢) radial 
vs. ulnar aspect, and (d) right vs. left extremity. The error term in the 
analysis of variance was considered a measure of the accuracy of the technique. 
Results: The mean wheal diameters at the 24 sites are shown in Fig. 2. A 
summary of the analysis of variance of the data is shown in Table I. 
Fig. 2 and Table I taken together indicate that: 


1. Individuals differ significantly in their reactivity to histamine, as would 
be expected. 

2. There is a statistically significant difference among the six sites in 
each row, those sites at the cubital region being most reactive to histamine, and 
those at the wrist least reactive. 

3. Sites in the ulnar rows are significantly more reactive than correspond- 
ing sites in radial rows. 

4. There is no significant difference between corresponding sites on the 
left and right extremities. 

5. These four sources of variation are relatively independent of one an- 
other in their effects upon the mean wheal diameter, as is shown by the in- 
significant value for F for the first order interaetions. 

The sourees of variation studied here for histamine showed a pattern simi- 
lar to that of corresponding sources of variation when Becker and Rappaport 
studied the site differences in the whealing of ragweed pollen extract. 

Part IT. Histamine Dose-Response. 


Subjects: A group of 54 human volunteers from the out-patient population 
of the University of Illinois Allergy Clinic were employed in this portion of the 
investigation. They were chosen without regard for age, sex, race, type of al- 
lergie complaint, or specific sensitivity, with the exception that subjects under 
ten vears of age were avoided. 




















TABLE IT 
see SUBJECT 1 NO. 1 NO, 2 3.2 ast ma 3 
RIGHT ARM LEFT RIGHT LEFT RIGHT LEFT 
T D A C F E B 
IL F Y A B D Cc 
III Cc B KF D A Y 
IV A D E c B F 
V B C D ) I* A 


VI 1. Se. SR Oa A Se _D 











SWAIN AND BECKER: QUANTITATIVE STUDIES IN SKIN TESTING 445 


Solutions: A stock solution of histamine dihydrochloride was prepared to 
be sterile, isotonic, neutral in reaction (pI 6.5-7.0), and in strength one part 
free histamine base per 100 parts of solution. Successive quartile dilutions were 
prepared from this stock solution by serial passage of 1 ¢.c. of solution into 
3 ee. of sterile isotonic saline. The six solutions so prepared had strengths as 
follows : 


A, 0.01 (stock solution) D, 0.000156 
B, 0.0025 KE, 0.000039 
C, 0.000625 EF, 0.0000096 


Sites: Six sites were employed on each upper extremity of the subjects in 
the dose-response determinations. These six sites were located in a line along 
the mid-flexural surface of the extremity, as indicated in Fig. 3. The six dilu- 
tions of histamine were distributed among the six sites by means of a Latin 
square randomization, so that site differences might be eliminated. A different 
column of the Latin square was used for each extremity, and a new square was 
generated from a table of random digits for each three subjects (each six ex- 
tremities). A sample Latin square is shown in Table IT. 








Fig. 3.—Position of injection sites for ragweed on arm and forearm. 


Technique: The six dilutions of histamine were placed in six syringes fitted 
with No. 27 short-bevel needles. The dilutions were injected intradermally at 
the indicated sites, and after fifteen minutes the longest diameters of the re- 
sultant wheals were measured. The mean wheal diameter for each dilution was 
caleulated, and the results were plotted. 

Results: Fig. 4 is a semilogarithmic plot of the mean wheal diameter against 
the logarithm of the coneentration of histamine injected. The equation for the 
best straight line through these points is 

¥ = 2at X% + 18:60 
where Y is the mean wheal diameter and X is the logarithm of the histamine con- 
centration. The standard error of the observed points from this equation is 
0.299 mm. 
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Fig. 5 is a log-log plot of the mean wheal diameter logarithm against the 
histamine concentration logarithm. The equation for the best straight line 
through these points is 

¥Y = 0.1131 X ~ 1.3742 
where both X and Y are logarithms. The standard error of the observed values 
from this equation is 0.255 mm. Comparing this standard error with the value 
of 0.299 mm. for the semilog plot, it is apparent that the fit of points to one plot 
is not remarkably better than to the other. 

Becker and Rappaport found that their ragweed data could be fitted to a 
dose-response curve of this log-log type. Thus the two substances appear to 
behave in the same general manner under the transformation of dose response. 
In order to test more rigidly the similarity between the dose-response curves, 
the technique was repeated, measuring the response to both histamine and rag- 
weed extract in the same subjects at the same time. 
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Fig. 4.—The relationship between the logarithm of histamine concentration and mean wheal 
diameter. 


Part II. Histamine-Ragweed Dose-Response Comparison. 

Subjects: A group of 24 volunteers from the University of Illinois Allergy 
Clinie were used in this portion of the project. Of necessity, all subjects were 
‘agweed-sensitive. 

Solutions: The histamine solutions employed were identical to those used 
in Part II. The ragweed solutions were prepared by quartile dilution from a 
stock solution of 10 per cent aqueous ragweed pollen extract which contained 
1.5 mg. of nitrogen per ec.c. The resultant solutions were sterile, isotonic, neutral 
in reaction, and had strengths as follows: 


Stock, 0.10 (not injected) C, 0.00039 
O, 0.025 (not injected) D, 0.000096 
A, 0.00625 E, 0.000024 


B, 0.00156 F, 0.000006 








Tone 





SWAIN AND BECKER: QUANTITATIVE STUDIES IN SKIN TESTING 447 


Sites: The sites used were the same as in Part IT. 

Technique: Each subject received injections of ragweed extract in one ex- 
tremity and injections of histamine in the other. The solutions were alternated 
from right to left and left to right extremities on consecutive subjects. A Latin 
square was used to randomize the injection sites. The same pattern was used 
for both histamine and ragweed injections in a given subject so that he received 
corresponding doses at corresponding sites on the two extremities. A new Latin 
square was generated for each six subjects. 

The diameter of each histamine wheal was plotted against the diameter of 
the corresponding ragweed wheal. On the same plot, the mean diameter for 
each of the six histamine dilutions was plotted against the corresponding rag- 
weed dilution mean diameter. 


LOGARITHM OF 
WHEAL DIAMETER 


6 7 8 1012 1hm, 


F E D Cc B A 
04,6 0.39 1.56 6.25 25.0 100 
LOGARITHM OF CONCENTRATION OF HISTAMINE X 1074 


Fig. 5.—The relationship between the logarithm of histamine concentration and logarithm of 
wheal diameter. 








Results: Fig. 6 shows the diameter of each of 144 histamine wheals plotted 
against the diameter of the corresponding ragweed wheal. Also shown are the 
mean values for the six dilutions employed. The straight line whose slope = 1 
represents a theoretical axis upon which all points would fall if ragweed = 
histamine and the data were collected without error. 

From Fig. 6 we see that: 

1. Mean values for the six dilutions closely approximate the theoretical axis. 

2. Individual values show considerable variation. (The coefficient of cor- 
relation, r, for the array is + 0.589.) 


The lack of perfect correlation may be caused by the variability of response 
to the liberated histamine or may have its explanation in the liberation of some 
substance other than histamine whieh is at least in part responsible for the 
whealing reaction. By the statistical technique of analysis of covariance we 
‘an test the hypothesis that the variation in the histamine wheal diameters is 
sufficiently large to account for the variation seen in the ragweed wheal diam- 
eters. Table III is a summary of the analysis of covariance of these data. 











445 THE JOURNAL OF ALLERGY 


TABLE IIT 




















SOURCE OF | l SUM OF | MEAN 

VARIATION D.F. sh2 shr sr2 | SQUARES D.F. SQUARE 

Total 143 2744.85 1693.46 3007.47 1962.68 142 _ a 

Dilutions a 1207.10 1049.53 866.48 

Error 138 1537.75 643.93 2140.99 1871.35 137 13.66 
91.33 5 18.26 


F = 18.26/13.66 = 1.34 
(5% F = 2.88) 
P >5% 





The small value for F indicates that there is no significant difference be- 
tween the behavior of the two substanees. The answer to the statistical question 
is, “Yes, the variation in the histamine data is sufficient to account for the varia- 
tion encountered in the ragweed data.” Within the limits of the techniques em- 
ployed, there is no apparent need to postulate the existence of wheal-mediating 
substances other than histamine. 


DISCUSSION 
The results obtained in this study must be viewed in the light of the sev- 
eral serious limitations inherent in the quantitative skin testing procedures 
employed. First is the large amount of variation encountered in the data. To 


a considerable extent this variation arises from the mechanical difficulty of in- 
jecting a small constant amount of solution to a constant depth into the skin. 


A second limitation is the flatness of the dose-response curve. As the con- 
centration of whealing agent is increased 1,000 times, the wheal diameter in- 
creases by a factor of two. This means that wheal diameter is not a particularly 
sensitive tool for measuring amounts of apparent histamine. 


The third limitation of the method is the narrow range over which wheal 
diameters can be studied accurately. Wheals less than 4 mm. in diameter are 
difficult to measure precisely. Wheals larger than 12 or 15 mm. in diameter are 
prone to develop pseudopods, and this introduces an additional source of error. 
Furthermore, with higher concentrations of a specific antigen there is an in- 
creasing chance of inducing a constitutional reaction in the subject. It is alto- 
gether possible that certain differences, now hidden, would become apparent 
if the range of study could be extended. As Clark’® has pointed out, curves of 
radically different types may be indistinguishable if viewed over narrow ranges 
only. 

The limitations imposed by the narrow range of study and the flatness of 
the dose-response curve make it especially important that the variation caused 
by mechanical factors such as injection technique be reduced to an absolute 
mininum. This was attempted by the use of statistical analysis on samples 
containing a large number of individuals. 

These statistical techniques relate the magnitude of observed differences 
to the magnitude of the standard error of the method. With a smaller standard 
error, finer differences can be detected. Since standard error is an inverse fune- 
tion of the square root of the number of items in the sample, standard error ean 
be made smaller by employing larger samples. But to thus increase the accuracy 
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of the present investigation by any significant amount would require prohibi- 
tively large samples. For example, to inerease by a factor of ten the accuracy 
of Part I of this study would require a sample of 55,200 skin wheals. 

Within the limits of the techniques employed, the site response to ragweed 
pollen extract in ragweed-sensitive subjects and the site response to histamine 
were indistinguishable. The same differences in site reactivity which Becker 
and Rappaport’? showed in their ragweed studies were found in this study of 
histamine. Not only is there a qualitative similarity, but to a certain extent 
there is a quantitative parallelism as well. Becker and Rappaport found that 
the decreased reactivity of the radial aspect as compared with the ulnar aspect 
was equivalent to a 50 per cent decrease in the strength of the solution em- 
ployed. In this histamine study, the corresponding decrease in reactivity was 
equivalent to a 43 per cent weaker solution. 
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Fig. 6.—The relationship between histamine and ragweed response. 


In the ragweed study Site VI was less reactive than Site IV by an amount 
equivalent to a 55 per cent decrease in solution strength. In this study the 
site reactivity decrease from IV to VI was equivalent to a 60 per cent weaker 
solution. 

Thus we conclude that since the same site differences are found to hista- 
mine as to ragweed injection that the antigen-antibody portion of the 
wheal mechanism is not implicated in the site difference but rather that it 
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must be inherent in the differences of the skin itself. We believe that there is 
a difference in the whealing activity of the skin at various sites to rather con. 
stant amounts of released histamine. 

Our conclusions are at variance with the findings of Bowman’ and more 
recently Wiseman.'! Wiseman stated, “The author was able to confirm the find- 
ings of Bowman who showed that responsiveness to histamine increased as tests 
were introduced progressively down the arm, whereas responsiveness to atopens 
diminished under the same circumstances.” 

We must point out that in studies involving small numbers of individuals, 
apparent differences must be very large to be significant. We can, of course, 
say nothing concerning Wiseman’s conclusions as to the relative hyperactivity 
of the crease area since that area was not tested in our work. 

In Part III of this study, the dose-response curves of histamine and rag- 
weed extract were compared. The mean difference between histamine and rag- 
weed wheal diameters is of little interest because the experiment was so designed 
that this mean difference was as close to zero as possible. Of greater interest 
is the question of whether there is in the ragweed data a component of variation 
not present in the histamine data. If such an additional component were pres- 
ent, it would suggest the presence of additional whealing substances. When the 
technique of analysis of co-variance was used to answer this question, no such 
component was found. 

Thus the findings of this study lend support to the idea that histamine is 
the mediating substance in the cutaneous whealing caused by a specifie antigen 
in appropriately sensitive subjects. From these findings there is no evidence 
that there are other pharmacologically-active substances mediating the reac- 
tion. But the error of the method is sufficiently large that the presence of 
other active agents cannot be definitely excluded. All that can be said of 
them is that if they are present, their effect is small with respect to the error 
of the measuring procedure. 


SUMMARY 


1. Variations in the site response to constant doses of intradermally in- 
jected histamine were observed. These differences closely paralleled those 
seen previously in the site response of ragweed-sensitive subjects to intrader- 
mally injected ragweed pollen extract. 

2. It is coneluded that the antigen-antibody portion of the wheal mecha- 
nism is not implicated in the site differences, but rather it must be inherent 
in the differences of the skin itself. 

3. Within the range studied, the dose response of histamine approaches 
linearity on both logarithmic and semi-logarithmie plots. 

4. The variation seen in the histamine dose-response data is sufficient to 
account for the variation encountered in the ragweed dose-response data. 

5. Within the limits of the techniques employed, there is no evidence that 
there are other active substances besides histamine mediating the cutaneous 
whealing reaction induced by a specific antigen. 
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RAGWEED INVASION OF OREGON 


FRANK PERLMAN, M.D. 
PORTLAND, OREGON 


HE unique absence of ragweed from the Pacific Northwest has been of in- 

terest to aerobiologists as well as to the ragweed hay fever sufferers who have 
sought refuge and often permanent residence here. It has been a source of 
wonder that the fertile, highly cultivated valleys west of the Cascade Mountains 
have remained free of this weed, which is indigenous to most of the North 
American continent. Even in these past several decades, with extensive cross- 
continental travel, this area remained apparently free from invasion by seeds 
of ragweed plants other than the occasional ones found growing along the rail- 
road tracks. In the past, the periodic report of large areas infested with this 
weed would invariably prove to be a case of mistaken identity. 

Several years ago, isolated pollen grains of ragweed were found on the 
slides placed on the root of the Medical-Dental Building in the metropolitan 
center of Portland. This prompted field surveys, which, with the aid of the 
County Agent, revealed a large acreage in the adjoining Clackamas County 
overrun by common short ragweed. This contaminated area was so sharply de- 
lineated that it seemed to have been planted. In fact, an apocryphal story 
suggested that an Iowa farmer, who came there many years ago to homestead 
that piece of land, brought with him some small grain contaminated by the seed 
of the ragweed, and the latter has flourished in its confines long after the original 
farmer departed in discouragement. 

In the past decade, the state of Oregon has had a population increase of 
over 35 per cent. Most of this influx was from other states where ragweed 
flourishes, and some of these new arrivals came specifically to get away from the 
cause of their yearly affliction. A number were pleasantly surprised to be so 
well in August and September. To the newcomer from the middle west and 
east, the sight of a roadside overgrown with this short ragweed was too familiar 
to provoke any real interest. To the native, these weeds and their implications 
were so entirely foreign that they apparently remained unnoticed for several 
vears. 

Yet, a good deal of interest was aroused, in 1949, over this discovery, and 
although a certain amount of inertia and divided responsibility among govern- 
ment agencies prevented the establishment of a program of control, the news- 
papers civie organizations and leaders, and a number of refugees from midwest 
and eastern ragweed hay fever seasons, contributed time and funds to begin 
such a program of weed eradication. In late July of 1950, several weed control 
methods were applied to the original area. Mr. Frank G. Mackaness, Agri- 
eulture Consultant for Portland General Electric Company, was invaluable in 
his efforts, and the following are his observations. 

“From the experience we have had with ragweed (Ambrosia artemisiae- 
folia) in this region TI should say that it falls into that group of plants which is 

Received for publication, April 8, 1952. 
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Fig. 1.—Spraying truck showing boom mounted with Monarch Nozzles attached. 





Fig. 2.—Grassland showing no ragweed plants in 1951, which was heavily infested in 1950, 
but was thoroughly sprayed with the sodium salt of 2,4-D 95 per cent. 
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Fig. 3.—Areas where ragweed was found or reported to exist are shown by cross-hatch. 





overgrown with ragweed. 


Fig. 4.—A barley field near Salem, Oregon, 
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very easily killed by 2,4-D and related chemicals. Plants of all ages from the 
smallest seedling to the mature fruiting plant appear to be equally susceptible 
and I have reason to believe that spraying dormant seeds renders them inviable, 

“Of the several types of spray tried in 1950 on the MeComas farm, one gaye 
incomparably better results than the others. This was a Chipman Chemical 
formulation of the Sodium Salt of 2,4-D 95%, which they no longer manufacture, 
It is a relatively insoluble material in any but very dilute concentrations. We 
mixed 20 Ibs. of the powder in 200 gallons of water in a sprayer fitted with 
extra agitators achieving thereby a dispersion rather than a solution. This was 
then applied through a conventional boom mounted 24” above the ground with 
Monarch Nozzles, type F 96, having orifices of 67/1000” spaced every 18 inches 
[Fig. 1]. A pressure of 200 pounds was maintained, the rig travelled 7 miles 
per hour and covered about 5 acres with the 200 gallons. 

“The immediate kill on visible ragweed was the same in all cases whether 
the 2,4-D was applied as an amine, sodium salt or isopropyl ester, but the 
sodium salt deseribed above either had sufficient residual effect to kill seedlings 
as they germinated or it penetrated the ground sufficiently to render inviable 
seeds near the surface. At any rate, upon inspection in the summer of 1951, 
this formerly infested field had ragweed plants only on the mole hills | Fig. 2}. 

“There is one brighter side to the problem. In the areas where the weed 
has been reported in the Willamette Valley, grassland farming would be as 
profitable or more profitable than the indifferent catch crops presently raised. 
Managed grass land coupled with regularly repeated spraying to catch the 
seedlings as they emerge from the vast amount of buried seed seems to offer 
the greatest likelihood for ultimate eradication.” 

The well-publicized activities in eradication of one ragweed patch provoked 
reports of infestations in adjoining Marion County, and in Douglas and 
southernmost Josephine Counties—all west of the Cascade Range. (Fig. 3.) 
In Marion County, and particularly in the outskirts of the capital city of 
Salem, this infestation has become quite extensive, especially along the roadsides, 
‘ailroad tracks, and in adjoining grain fields. (Fig. 4.) There is, therefore, a 
real threat to the entire, extensive, highly cultivated Willamette Valley, which 
is one of the most productive and the most highly populated areas of the state. 





We do not know how long this infestation has been reseeding its confines. 
Samples of soil at various depths for viable ragweed seeds would be informative. 
It is reasonable to believe from the finding of seedlings on mounds made by 
rodents that the seeds might be found at a considerable depth and may remain 
viable for a number of vears. Such conjectures must lead to well-organized 
responsibility for control of the present infestations and constant vigilance 
for new areas of ragweed invasion. 


SUMMARY AND CONCLUSIONS 


1. Common ragweed has finally invaded the Pacific Northwest which has, 
in the past, boasted freedom from this hay fever-producing plant. 
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2. The atmospheric pollen count, even in close proximity to the contami- 
nated areas, is minimal and no clinical hay fever due to ragweed has vet been 
reported. 

3. With the population inerease, many thousand former ragweed sufferers 
are now living in this area. With our mild weather, the local pollen season may 
extend from February to November, rather than ending, as it does now, in July. 

4. Effectiveness of certain methods of eradication have been reported and 
methods of further control have been suggested. 

5. Present problem of control of this infestation of ragweed would be in- 
expensive and relatively easy. 

6. The American Academy of Allergy could, through positive interest, con- 
tribute a great deal in arousing concern and a sense of responsibility on the part 
of civic organizations, governmental agencies, railroads and the Highway Com- 
mission and local boards of health to act promptly and maintain a constant 
vigilance in keeping ragweed, at least “clinically,” out of the Pacifie Northwest. 











IIEADACHIIE STUDIES. STATISTICAL DATA. 
Il. HEADACIITE PATTERNS 


HeNrY D. OGpen, M.D. 
NEw ORLEANS, La. 


a... the incidence of headache in 4,634 individuals was reported. 
It had been recognized that no large scale, statistical studies of headache 
were available. The previous report deseribed in detail the method used in the 
survey. Briefly, this was the procedure followed. 

A standard questionnaire was devised and employed throughout the study. 
Aiter the questionnaires had been filled out, the findings were transposed to 
IBM ecards so that caleulations and computations could be made on virtually 
any combination or relationship desired. It is important to emphasize that a 
cross-section survey was made, and throughout the study, 95 per cent coopera- 
tion was deemed essential for a participating group to be included in the final 
data. This would obviate the faulty basis that would be established by purely 
-andom sampling. 

In Group I, the questionnaire was distributed to 3,589 hospital employees 
from three separate hospitals. Assistance was given by the department heads, 
when necessary. Those submitting incorrectly or incompletely filled out forms 
were assisted on an individual basis to minimize error. Of the groups surveyed, 
this group more closely approximated the general population. 

In Group IT, several diverse categories of individuals, homogenous within 
each category, were surveyed in blocks of 100 each. This comprised housewives, 
salesmen, saleswomen, white manual laborers, and Negro manual laborers. In 
this portion of the study, trained interviewers directly asked the questions and 
recorded the answers. 

In Group III, the questionnaires were distributed to 544 individuals whose 
intelligence was sufficiently high to ensure reasonably accurate data. This 
again included homogenous categories which were as follows: — treshmen 
medical students, senior medical students, practicing male physicians, white 
Catholie Sisters, and Negro Catholie Sisters. 

Group IV was simply the total of Groups I, IT, and TT. 

It was seen that comparable findings in different groups adequately 
paralleled each other in almost all instances. This fact indicates that each of 
the methods of study provided reliable data. 

All groups were divided into headache and nonheadache fractions. This 
permitted study of the background factors in each fraction. 


This work was made possible by a grant from Sandoz Pharmaceuticals to the L. S. U. 
School of Medicine. 

Presented in part at the Annual Meeting of the American Academy of Allergy in New 
York City, Feb. 5, 1951. 

From the Department of Medicine, Louisiana State University School of Medicine. 

Received for publication, Feb. 4, 1952. 
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Much of the important data were found to be statistically significant by 
Dr. Huldah Baneroit, Professor of Biostatisties, Tulane University School of 
Medicine. 

The size of the groups and the number of those with headache in each 
group are listed in the following table: 








TABLE I 
| ~~ i ie 
' | I | lll | (TOTAL) 
No, of entire group 3589 501 544 4634 
No. of headache fraction 2380 205 420 3005 


The IBM analysis provided a method of determining reasonably accurately 
the percentage distribution of certain recognized headache patterns. The diag- 
nostic criteria defining each of these patterns were chosen to conform as closely 
as possible with concepts generally accepted by headache authorities. 


MIGRAINE 
We first set up certain arbitrary criteria for migraine based specifically on 
the symptomatology of the headache attack itself, and on the recognized heredi- 
tary tendeney. 
1. Unilateral or bilateral location on the sides of the head 
2. Gastrointestinal distress 
3. Hereditary history of headache 
+. Prodromal symptoms 
5. Throbbing type of headache 
In Group I, out of 2,380 cases of headache (the headache fraction), only 0.4 
per cent checked all five criteria, 2.8 per cent checked any four criteria, 11.0 per 
cent checked any three criteria, and an additional 0.9 per cent checked one and 
two only. This gave a total per cent for migraine in Group I of 11.9. It is 
apparent that we included any individual with any type of headache that 
even remotely resembled migraine. 
Similar data for the headache fractions of all four groups are as follows. 


TABLE IT 


| | IV 
I 1 III (TOTAL) 
All 5 criteria 0.4 0.5 1.7 0.6 
Any + criteria 2.8 3.9 6.7 3.4 
Any 8 criteria 11.0 15.6 18.8 12.4 
Criteria 1 and 2 only 0.9 0.5 0.5 0.8 
Total % of headache fraction 11.9 16.1 19.3 13.2 
Total % of entire group 79 6.6 14.9 8.6 


Realizing that this classification is quite broad. additional requirements 
were delineated. In order for a ease to be considered migrainous, any four of 
the criteria would have to be answered affirmatively, or three would be aecept- 
able if criteria one and two were specifically included. 

The percentage fulfilling these latter requirements in the four groups is as 


follows. 
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= _ I II II ( TOTAL) 
Per cent of headache fraction 4.6 4.4 8.8 32! 
Per cent of entire group 3.0 1.8 6.8 oo 





Therefore it may be seen that migraine (when broadly defined) exists in 
15.2 per cent of all cases of headache, or in 8.6 per cent of the general popula- 
tion. When migraine is more rigidly defined it is seen to oceur in 3.3 per cent 
of the general population, or in 5.2 per cent of all headaches. 








Fig. 1 graphically illustrates the basis for these observations. Using this 
figure, other variations of the definition of migraine may be set up. As an 
example, the criteria of unilateral or bilateral pain may be disregarded and 
migraine might be redefined. The percentages of those individuals in the head- 
ache fractions answering affirmatively Criteria Nos. 2, 4, and 5 are as follows. 
















| | = 





1 | II | III | (TOTAL ) 
3.9 6.8 5.7 4.3 a 





The percentages of those answering affirmatively Criteria Nos. 2 and 5 are 
as follows. 


IV 



















I | II III ( TOTAL ) 
105 _ 12.7 15.2 ~ $4 





Although the author feels that a headache may be vascular even if no 
throbbing exists, others may hold the opinion that throbbing is the main fea- 
ture to be considered in defining a vascular type of headache. The throbbing 
type of headache (Criterion No. 5) is found in the following per cents in 
the headache fractions of the four groups. 












IV 
I Ul MI (TOTAL ) 
ll . oe ; 298 









The percentage of those who complained of gastrointestinal distress 
(Criterion No. 2) are as follows. 













| | Iv 
I II H IIT (TOTAL ) 
28.1 27.8 27.9 28.1 


It is obvious that there are many types of vascular headache which may 
be classified as atypical migraine, or rather as “vascular headache variants.” 
It may be proper to distinguish the latter from “migraine variants,” which may 
exist even in the absence of actual headache. 
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PERCENTAGE OF HEADACHE PATTERNS IN HEADACHE FRACTIONS 


GROUP PATTERNS 


MIGRAINE (Broadly Defined) 
MIGRAINE (Rigidly Defined) 
THROBBING TYPE OF HEADACHE 
I HISTAMINE CEPHALALGIA 
FRONTAL HEADACHE 
OCCIPITAL OR NECK PAIN 


MIGRAINE (Broadly Defined) 
MIGRAINE (Rigidly Defined) 
THROBBING TYPE OF HEADACHE 
0 HISTAMINE CEPHALALGIA 
FRONTAL HEADACHE 
OCCIPITAL OR NECK PAIN 


MIGRAINE (Broadly Defined) 
MIGRAINE (Rigidly Defined) 
THROBBING TYPE OF HEADACHE 
HISTAMINE CEPHALALGIA 
FRONTAL HEADACHE 
OCCIPITAL OR NECK PAIN 


MIGRAINE (Broadly Defined) 
MIGRAINE (Rigidly Defined) 
THROBBING TYPE OF HEADACHE 
W HISTAMINE CEPHALALGIA 
FRONTAL HEADACHE 
OCCIPITAL OR NECK PAIN 





PER CENT 


11.9 
4.6 
28.6 
0.2 
72.1 
14.2 


16.1 
4.4 
31.7 
0.0 
766 
19,5 


19.3 
8.8 
35.5 


74.3 
21.7 


13.2 
5.2 
29.8 
0.2 
72.7 
15.6 


Fig. 2. 


HISTAMINE CEPHALALGIA 


We then set up eight arbitrary eriteria for (Ilistamine Cephalalgia) : 


1 Unilateral pain 

2. No prodromal symptoms 

3. Visual disturbance 

4. No vomiting 

5. Timing, or characteristic appearance during sleep 
6. Rhinorrhea or neck pains* 

7. Less than one hour duration 

8. Of a constant type 


*Criterion No. 6 consisted of rhinorrhea or neck pains. There was no intention of relat- 
ing these two cri eria. and this combination was a technical accident. On the other hand the 
statistical incidence of this type of headache was not diminished as the result of this com- 
bination, as anyone was included who answered either one or the other. 
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In the headache fraction of the four groups the following percentages were 


obtained : 

TABLE IIT 

| Vv 

I ] Il | (TOTAL) 
All 8 criteria 0.0 0.0 0.0 0.0 
Any 7 criteria ine ‘luding 1 and 7 0.1 0.0 0.0 0.1 
Any 6 criteria ine ‘luding land 7 0.1 0.0 0.2 0.1 
Total % of headache fraction 0.2 0.0 0.2 0.2 
Total % of entire group 0.1 0.0 0.2 0.1 


Therefore we see that Histamine Cephalalgia is a clinic al rarity, when Tigidly di defined.’ 





“It may be felt by some that sweating of the forehead and face, lac rymation, and uni- 
lateral pupillary chang:s should have been included as criteria tor Histamine Cephalalgia. How- 
ever, the incidence, as surveyed, was already so low, that the inclusion of any additional 
criteria would have lowered this figure even further. When setting up the original criteria, 
it was felt that it would be impractical to have more rigid requirements and this was borne out 
in the incidence determined. Also, it should be stated that the questionnaire had to be kept 
fairly simple so that satisfactory cooperation could be obtained. In this study, small percent- 
uges were not carried any lower than 0.1. 


FRONTAL HEADACHE 


We were also interested in determining the proportion of headache cases 
who complained specifically of pain anywhere in the frontal region.2. The fol- 
lowing data were obtained, based on the per cert of the Headache Fraction: 


TABLE IV 





IV 
I Il Ill } ( TOTAL ) 

Forehead, one side only 12.4 10.4 13.1 12.3 
Forehead, both sides 24.3 44.4 29.0 26.3 
Whole front of head 24.0 13.2 22-9 5 
Eyes 11.4 8.3 9.3 10.9 
Total % of headache fraction tal 76.6 74.3 72.7 
Total % of entire group 47.8 31.3 7.4 47.1 


PAIN IN OCCIPITAL REGION OR NECK 


It is recognized that pain in the occipital region or neck may exist alone or 
accompany or follow pain in any other part of the head. Therefore the incidence 


of this type of — was determined. Two criteria were used: (1) pain in back 
of head, and (2) pain in neck. The number of affirmative answers and per cents 


are reported in ike following table. 


TABLE V 


‘Iv 


I II Ill (TOTAL ) 
Number answering affirmatively any one 339 40) 91 470 
criterion 
Per cent of headache fraction of group 14.2 19.5 rl Ef) 15.6 
Per cent of total group 9.4 8.0 16.7 10.1 
Number answering affirmatively both eri- 61 1] 1S 90 
teria 
Per cent of headache fraction of group 2.6 5.4 4.3 3.0 
Per cent of total group Ei 2.2 3.3 1.9 


The percentages of “individuals in the above reported ‘categories are graphic ally demon- 
strated in Fig. 2. 
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SUMMARY 


In the total number of individuals in the survey (4,634), various types of 
headaches were found in the following percentages. 


Migraine (broadly defined ) 8.6 
Migraine (rigidly defined) 3.3 
Histamine Cephalalgia eA 
Frontal Headache 47.1 
Occipital or neck pain 10.1 


Acknowledgment is made of the assistance of Mr. James Villere, Southwest Manave; 
of Sandoz Pharmaceuticals, 
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ASTHMA IN CHILDREN 
A REVIEW OF THE RECENT LITERATURE 


VINCENT J. FONTANA, M.D. 
New York, N. Y. 


Hk belief by many that children will ‘‘outgrow”’ their allergies is untor- 

tunately still prevalent. Metzger’ studied the records of 4,000 asthmatic 
patients to arrive at a very definite answer. He found that, with rare exeep- 
tions, every patient had had a remission of his symptoms, that is, the asthma 
attacks suddenly or gradually disappeared for the time being. Metzger then 
selected only those eases which had had remissions lasting one year or more. 
These were then separated into age groups, and the following data were as- 
sembled indicating the age at time of remission and the percentage in that age 
eroup showing remissions one year or longer: 5 to 10 years—58 per cent; 10 
to 20—56 per cent; 20 to 30—61 per cent; 30 to 40—52 per cent; 40 to 50—51 
per cent: and 50 to 60—52 per cent. These percentages show that the largest 





number of remissions occurred in patients 20 to 30 years of age. There seemed 
to be no apparent difference in the time the remission lasts and the age at 
which it ocewrs until the age of 50 is reached. After that age, remissions are 
not only less numerous, but also definitely shorter in duration. 

We are aware that over 5 per cent of the general population suffers from 
some form of allergy, and that more than 50 per cent of the adults with allergic 
manifestations will relate a childhood history of allergy. These facts would 
indicate that allergic disease is not self-limited, but the tendency is for the 


‘ 


hypersensitive patient to ‘‘outgrow’’ one allergy and develop another. 


THE ALLERGIC STATE IN RELATION TO PREVENTION AND EARLY RECOGNITION 
OF ASTHMA 


The problem of allergy in the child differs in many respeets from that in 
the adult. Both diagnosis and therapy must be altered in the younger patient 
to suit the occasion and the condition of the patient. Bigler? has stated that 
anyone practicing pediatries in this modern day must have a working knowl- 
edge and awareness of allergy. The author feels that the prevention of the 
allergic state is really the initial phase of therapy. Bigler believes that the 
careful administration of foods to the infant will, in many instances, reveal 
allergic intolerance that ean be recognized, and will permit proper substitution 
and alteration of diet. 

The presence of respiratory allergy in infants is not an uneommon oe- 
currence. In facet, Ratner® judges this to be the commonest of all childhood 
allergic manifestations. He believes that the diagnosis of asthma can be made 
only upon the basis of repeated attacks of shortness of breath associated with” 
sonorous or sibilant rales, as contrasted with respiratory allergy in adults. 

From the Department of Medicine, New York University Post-Graduate Medical School, 
and the Allergy Section, Medical Service, University Hospital, New York. 
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It has always been of diagnostic importance to ascertain the cause of 
‘“‘wheezing’’ in infants and children. With this in mind, Schwartzman and 
Nau‘ have published a study of 151 eases of children admitted to the hospital 
with ‘‘wheezing chest.’’ Of the patients, 88 per cent were under seven vears 
of age, and 58 per cent were under two years of age. The sex incidence wag 
roughly equal. Thirty-nine per cent of the cases were due to allergic causes, 
and this figure closely paralleled the number of family histories positive for 
allergic conditions. There were many diverse causes for the wheezing in the 
remaining 61 per cent, not due to allergy. In most of the patients under two 
years of age, the tracheobronchial tree was involved directly. Tuberculosis 
was the etiologic factor in eight cases. There were only two instances of 
foreign bodies in the bronchi. The authors were of the opinion that naso- 
pharyngeal smears for eosinophils are not as reliable as other writers had ap- 
peared to believe. The over-all mortality rate for this series was 6 per cent, a 
figure which should make one view with alarm a child with a ‘* wheezing chest.” 

Glaser’ feels that an incorrect diagnosis of bronchial asthma is perhaps 
more commonly made in infants and children than in older persons. The two 
main reasons for this are: (1) congenital stridors are not rare in intants and 
children, and often produce a wheezing type of respiration; and (2) unsus- 
pected foreign bodies in the bronchi may simulate signs and svmptoms of bron- 
chial asthma. The author stresses the importance of chest x-rays in cases of 
wheezing that are of doubtful origin. If there is still doubt concerning the 
presence of a foreign body, bronchoscopy is mandatory. It must be remem- 
hered that bronchial asthma is only one form of obstructive emphysema, though 
it is the most common form, Glaser states that the principal differences be- 
tween signs of bronehial asthma in children and those in adults are: (1) 
dyspnea in infaney and childhood is not so characteristically expiratory; (2) 
the asthmatic infant may appear relatively comfortable, even when flat on his 
baek, probably because of the abdominal type of respiration and the greater 
softness and flexibility of the thoracic cage; (3) absence of an expression of 
anxiety on the child’s part is often in striking contrast to that of the adult. 

Nelson and Stoesser® coneur with Glaser in stating that the onset of bron- 
chia] asthma in the young child does not show the same degree of dyspnea as 
the adult. They also stress that wheezing, with the prolongation of expiration, 
so common in the adult, is not seen in the same degree in the infant. It is 
therefore well to keep these differential points in mind so that a diagnosis of 
asthma in an infant or child may be made before numerous repetitions of 
symptoms have occurred, or chronic asthma has developed. If the condition 
is not diagnosed early, serious physical handicaps may develop. 

In the differential diagnosis of the asthmatic symptoms in children, Rat- 
ner? has presented the more common disease entities in pediatries that may 
simulate the asthma of childhood. Pertussis is suggested by a predominantly 
high lymphocyte count in early stages, by absence of allergic history, and by 
the type of whoop and cough, and is proved by a positive throat spray culture. 
Cystic fibrosis of the pancreas is diagnosed on the basis of persistence of cough 
and other signs of disease of the lungs, failure of the patient to gain weight. 
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and the large, fatty, homogenous, and foul-smelling stools that are typical of 
this disease. Another cause of intractable cough with asthmatic breathing in 
infancy may be pressure of tuberculous lymph nodes on the tracheobronchial 
tree. If every case of uncontrolled dyspnea is diagnosed as status asthmaticus, 
difficulties will be encountered. The author states that, in the search for the 
eauses of persistent dyspnea simulating asthma in the infant and ehild, the 
following conditions must be considered: thymie compression; substernal 
goiter; adenopathy (most commonly at the bifureation of the trachea) ; cie- 
atricial stenosis due to a suppurating mediastinal gland or prolonged sojourn 
of a foreign body; foreign bodies in air or food passages; subglottic laryngitis; 
papillomas of the trachea or larynx; pulmonary abscess, bronchiectasis, pneu- 
monia and atelectasis. The importanee of a differential diagnosis in uncovering 
the cause of the asthmatic symptoms in a child is self-evident; the results of 
specific treatment of bronchial asthma are better in children than in adults, 
and many of the other conditions producing wheezing dyspnea require prompt 
therapy. 

It is felt by many that the early recognition of allergie symptoms in an in- 
fant prior to the onset of asthma will lessen the possibility of a defect in growth 
and development. Allergic manifestations that may appear prior to the onset 
of asthma have been presented by Pounders.’ These various allergic symptoms 
may be considered the ‘‘phases’’ of pediatrie allergy. The author states that 
the contact between massive and repeated doses of allergenic substances and 
the cellular antibody of the gastrointestinal tract results in general and seg- 
mental enterospasm known as colic. The food may be regularly and forcefully 
expelled from the stomach; loose bowel movements with passage of mucous 
and blood may ke frequent. Blood- and lymph-borne allergens may react with 
the sensitized cells of the corium, causing infantile eczema. Unless the con- 
dition is understood, and food is properly changed and rotated, the child goes 
through long periods of illness and discomfort. During the latter part of the 
first or the second year, or later, the mucosa of the upper respiratory tract 
begins to take part in the altered reactions. At this time the antigenie sub- 
stances may be foods and inhalants. Nasal symptoms and frequent ‘‘colds’’ 
are prominent at this time. Also at this time, or at a future date, the reaction 
may involve the lower respiratory tract, resulting in attacks of asthma. 

It is well then, to consider the symptoms of colic, cyclic vomiting, diarrhea, 
eezema, coryza, and frequent ‘‘eolds’’ in an infant with a positive hereditary 
allergie faetor, as possible preeursors of the asthmatie state. Bowen’ has 
stressed the relationship that appears to exist hetween infantile eezema and 
asthma ; 20 per cent of a large group of asthmatie patients stated that they had 
had infantile eezema, and 50 per cent of a group of eezematous children de- 
veloped asthma. In obtaining a history, the family hackground is of great 
value, 90 per cent of the patients in Bowen’s experience having had a positive 
hereditary factor. Nearly 90 per cent of children with allergic heritage from 
both parents became asthmatic during the first ten years of life, and about 20 
per cent with a heritage from one parent developed symptoms within this 


period. 
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Myers? has stated that over 90 per cent of allergic persons have their first 
symptoms before the age of ten. In order of appearance, Myers lists cutaneous 
manifestations, gastrointestinal symptoms, allergie rhinitis, and asthma. Ae. 
cording to the frequency of occurrence, he lists, allergic rhinitis and hay fever, 
followed by asthma, cutaneous manifestations, and gastrointestinal symptoms, 


ETIOLOGIC DIAGNOSIS 


Although most allergic children with bronchial asthma show positive reae- 
tions on intracutaneous testing with the inhalants, the possibility of infections 
and foods as etiologic agents must be ruled out by most precise nutritional his- 
tories and complete search for foci of infection, especially in the upper respira- 
tory tract area. The relative importance of foods, inhalants, and infection in 
the etiology of asthma in infants and children has long been a subject of debate. 
Mvyers® has stated that bronchial asthma in children may be caused by protein 
sensitivity in 80 per cent of the cases, the agents including pollen, inhalants, 
foods, bacteria, animal sera, drugs, and molds. ‘‘Nonprotein sensitivity ’’ follow- 
ing pneumonia, pertussis, or upper respiratory infection may be the etiological 
factor in 18 per cent of the cases and tracheobronchial stenosis in 2 per cent. 

The statistics of Rowe and Rowe" indicate that food is an important factor 
in the causation of childhood asthma. They reported that food sensitivity was 
the sole cause of asthma in 50 per cent of 411 children under the age of 5 years, 
Stoesser,!! in a study of 329 children with asthma, also found food allergens to 
be important in infancy and early childhood, while the inhalants were most sig- 
nificant in the latter part of the preschool period. The same opinion has been 
expressed by Hill’? who found that 24 per cent of 100 asthmatie children be- 
tween the ages of three and twelve had asthmatie attacks following the in- 
gvestion of certain foods. 

Dees'® performed intracutaneous tests on 100 asthmatie children in an at- 
tempt to determine the relative importance of various allergens. The following 
positive reactions were obtained: dust—83 per cent, pollen—80 per cent, 
feather—76 per cent, chocolate—38 per cent, milk—37 per cent, cottonseed—36 
per cent, wheat—34 per cent, egg—23 per cent, bacteria—86 per cent, and 
fungi—71 per cent. She found house dust to be the most important allergen, 
one to which approximately 85 per cent of the patients with respiratory al- 
lergy, and many with eczema are skin sensitive. Dees points out that foods 





are important allergens, although allergists and pediatricians do not agree 
among themselves as to their relative importance and significance in various 
clinical allergies. She feels that in dealing with children it is important not to 
restrict a diet, nor to cast suspicion on foods without excellent reasons, since 
some mothers and children will use this as a starting point for major food 
phobias. Dees feels that people become sensitive to the things to which they 
have repeated, prolonged, and intimate exposure, and our food sensitivities re- 
flect very closely our eating habits. We feel that it is probably safe to say 
that foods as etiologic factors are less important in childhood respiratory al- 
lergy than are the air-borne allergens. 
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Ratner? noted that, although it has been thought that food sensitivities 
play the dominant role in allergy in childhood, sensitivities to foods, inhalants, 
and contactants, run a more or less parallel course. The trend in recent litera- 
ture reviewed would indicate a more conservative attitude toward the im- 
portance of food as an etiologie factor in asthma. 

There appears to be general agreement as to the frequency of sensitization 
to the various allergens concerned in the causation of inhalant respiratory 
allergy. The pollens, fungi, house dust, animal danders, and others are com- 
monly recognized as causes of asthma in childhood. 

Infection as a factor in the cause of bronchial asthma in children has been 
the subject of much controversy in recent reports. The occurrence of infective 
asthma in infants and children is still unrecognized by many leading allergists, 
while others consider this one of the main etiologie types. Chobot, Uvitsky, 
and Dundy," in an attempt to indicate the relative importance of infection in 
childhood asthma, studied 400 children whose asthma began before they were 
three years of age. They analyzed their cases and divided them into two 
groups: (1) those having a single etiologic factor, i.e., infection, inhalant, or 
food, and (2) those with a combination of two or all three of these factors. The 
assembled data are shown in Table I. 


TABLE I, CAUSES OF ASTHMA IN 400 INFANTS AND CHILDREN WHOSE ASTHMA BEGAN 
BEFORE AGE OF 3 YEARS 


PER CENT 





FACTORS 


Sole Factors 





Infection 30.50 
TInhalant 10.25 
Food 0.25 
Total ‘ 41.00 
Combined Factors j ss ——— 
Infection, inhalant 44.25 
Infection, food 4.75 
Infection, inhalant, food 7.795 
Inhalant, food 2.25 
Total - — cet ; — 50° ; 
All cases with infective factor. a ~ 87.25 — 
All eases with inhalant factor 64.5 
All eases with food factor 15.0 


These figures would indicate that infection is one of the most important 
causes of asthma in infants and children with foods playing a subordinate role 
and inhalants less important than previously considered in asthma of infants. 
Chobot emphasizes the fact that infective asthma exists in infancy, and is one 
of the most important clinical manifestations of bacterial allergy. Chobot 
states that chronic foeal infection must be recognized as a cause of asthma, and 
therapy directed toward its control. 

Feingold’> feels that infection plays a dual role in allergy. First, it may 
participate in tissue hypersensitivity of the fixed tissue variety; and second, 
it may influence the course of an existing allergy. When infection influences 
the course of an existing allergy, it produces one of two patterns depending 
upon the nature of the infection. With the acute infectious diseases, pertussis, 
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measles, mumps, chicken pox, roseola infantum, Kaposi’s disease, and the epi- 


demic viral infections, allergic symptoms are usually improved at the peak of 
the infection. He also states that upper respiratory infections and chronic 
infections tend to aggravate allergy at the peak of the infection. The author 
therefore feels that management of allergy with chronic infection usually ne- 
cessitates removing the foci of infection and good treatment for the allergy 
that exists. 

The role of bacterial products in the various types of allergy has recently 
been stated by Cooke’® who feels that while the bacterial products may be the 
antigens, they also act as synergists, or adjuvants, in the production of anti- 
bodies, even to homologous cells. Typical anaphylactic reactions ean be pro- 
duced with bacterial proteins in animals. Many different types and strains of 
bacteria produce typical signs and symptoms of asthma where the shock organ 
comprises components of the bronchial tree. This statement is substantiated by 
production of asthmatic symptoms with minimal] subcutaneous doses of a suit- 
able bacterial suspension; the pathologie picture of fibrinoid degeneration of 
tissue and eosinophilia in the bronchial walls and blood tends to support this 
hypothesis of allergy. Cooke further states that all patients with asthma 
should be studied carefully for areas of focal infection soon after the asthma 
oeceurs. Search for foeal infection should be made in younger patients with 
seasonal or perennial coryza from any cause, and allergically predisposed chil- 
dren with frequently recurring bronchitis, whether there is asthma or not. 


THERAPY TO INFECTIVE ASTHMA 


The most common source of foeal infection in children is within the 
lymphatic tissue of the nasopharynx; mainly, the tissue involved is that of the 
tonsils and adenoids. The question of tonsillectomy in the allergic child brings 
forth advice by Bowen* who feels that more conservatism is recommended with 
reference to tonsils and adenoids in asthmatic children. He feels that the 
lymphoid tissue is frequently hypertrophic, and that there is a marked tend- 
eney to its recurrence after removal. Clein,'’ who has also been concerned 
with the tonsil problem in children, found that, in practically all instances 
where the tonsil and adenoid tissue recurred, an allergie basis for the original 
symptoms had not been recognized preoperatively. Bigler® and others believe 
that the tonsil question can best be answered by using the same criteria for 
removal in both the allergie and nonallergie child. We are of the opinion that 
the complete surgical removal of all infected tissue is the first step in the in- 
telligent approach to the treatment of infective asthma in childhood. At the 
same time, one must keep in mind that edema is a factor in enlargement of 
tonsils in allergic children; and, as Feingold'* has stressed, with this edema, 
a large, pale, boggy, and succulent tonsil results. This type of tonsil, when 
coupled with symptoms of allergic reaction—nasal itching, sneezing, rhinor- 
rhea, post-nasal drip, and cough—gives a clinical picture often mistaken for 
recurrent upper respiratory infection. Since this is an expression of the in- 
fluence of allergy on the lymphatic structures, surgical removal of the tonsils 
or adenoids, in absence of infection, will not alleviate the symptoms. Only 

















FONTANA: ASTHMA IN CHILDREN 471 





thorough management of the allergic diseases ean offer control in this type of 
ease. The indiscriminate removal of lymphoid tissue may result in hoth physi- 
eal and emotional harm to the young allergic patient. 

Lederer and Grossman'® have emphasized that the tonsil is now known to 
be a useful organ, especially in the younger child, in whom it plays a major 
role in autovaceination and as a body defense mechanism. They also, as oto- 
laryngologists, condemn the removal of large, uninfected tonsils for prophy- 
lactic reasons, as valueless and detrimental. It is generally agreed that a ton- 
sillectomy should command all the respect due a major operation, and should 
be performed only by well-trained otolaryngologists who are familiar with the 
problem, Moreover, if the operation is not meticulously and completely per- 
formed, tonsillar remnants are often left, which may he more harmful than the 
original tonsil. 

Since it is impossible to eradicate completely the infected nasopharyngeal 
lymphoid tissue by surgery, because lymphoid tissue is an integral part of the 
mucous membrane of the nasopharynx, and since this lymphoid tissue is ex- 
ceedingly susceptible to hyperplasia under the stimulus of infection and al- 
lergy, the irradiation procedures advocated by Crowe and Ward?’ appear to 
have a definite place in the treatment of infective asthma. Cohen and Fisher?! 
treated fifteen children, aged 4 to 16, with perennial asthma. Each had _ posi- 
tive skin reactions to various allergens. All but two had had tonsillectomies. 
Treatment consisted of 644 minutes’ exposure to 100 mg. radium contained in 
the Crowe applicator applied to the nasopharynx. Four treatments were given 
at intervals of 21 days. In most cases improvement in asthmatic symptoms was 
obtained for about seventeen weeks following radium treatment. An attempt 
was made to determine whether asthmatie children who showed signs of infee- 
tion as demonstrated by the sedimentation rate responded better than those 
without signs of infection. The sedimentation rate was chosen for this purpose 
as it was considered to be the most sensitive indication of infection. In general, 
children with elevated sedimentation rates who received radium treatments to 
the nasopharynx were benefited for longer periods than those with normal 
rates. The amount of adenoid tissue in the nasopharynx of each patient was 
estimated from a lateral x-ray plate of the nasopharynx. The patients were 
then classified from 0 to 4 plus. Patients having the least amount of adenoid 
tissue in the nasopharynx obtained more relief than those having greater 
amounts. It was also noted that children with normal sinuses obtained better 
relief from the asthma after radium therapy than patients with hyperplastic 
sinusitis. The authors coneluded that, on the whole, the beneficial response 
obtained directly following the course of radium therapy is very similar to 
results obtained in patients treated with nonspecific therapy. However, the 
better response to radium therapy in patients with high sedimentation rates 
seems to indicate that chronic infection in the nasopharynx is henefited by this 
treatment. 

Spain and Weymuller”? have reported the irradiation procedures of Crowe 
and Ward” as being found suceessful in the great majority of asthmatie chil- 
dren with residual infected lymphatic tissue in the nasopharynx, as evident by 
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direct visualization with the nasopharyngoscope and lateral x-rays of the nago- 
pharynx. Of the forty-four children ranging from 1 to 16 years of age, upon 
whom full data could be obtained, nine cases (or 20 per cent) obtained eom. 
plete relief following irradiation therapy, twenty-five cases (57 per cent) ob- 
tained partial relief, and ten cases (23 per cent) unsatisfactory relief. The 
eases obtaining complete relief reported no asthmatic episodes with few or no 
acute upper respiratory infections in the period of six months or longer since 
the last radium therapy, a period which always included the preceding winter, 
This result was in contrast with the occurrence, before treatment, of repeated 
head colds and asthma one or more times monthly. The authors therefore con- 
clude that, in experienced hands, and upon selected cases, irradiation therapy 
offers a safe and effective means of combating infective asthma in childhood. 

In conjunction with the surgical removal of the foei of infection and the 
use of radiation therapy, the use of the various antimicrobial agents has been 
of inestimable value in the treatment of infective asthma. Aerosols of the anti- 
biotics have proved of real value in combating infections, especially those as- 
sociated with the lower respiratory tract. 

General reactions following the treatment of asthma in children with bae- 
terial vaccines have been reported by Flensborg.** He noted general reactions 
of varying degree in 42 of 162 asthmatic children treated with stock-mixed, 
respiratory bacterial vaccine. Reactions were usually of the delayed type, oe- 
eurring about 48 hours after the injection, and lasting from 6 hours to 6 days. 
Repeated overdosage, even if it only results in slight reactions, the author feels, 
may induce a status asthmaticus, or a prolonged rise in temperature. A fatal 
reaction attributed to an injection of vaccine was observed in a 1-year-old child. 
The author suggests that small dosages of vaccine should be used and that 
close attention should be paid to even slight reactions. He states that tempera- 
ture readings taken during the first four days following injections often afford 
valuable information as to proper dosage. 

secause of the remarkable results obtained in the prevention of rheumatic 
fever, and of the greatly reduced incidence of upper respiratory infections, par- 
ticularly by the streptococcus, pneumococcus, and meningococcus, with sul- 
fonamides, attempts have been made to use these drugs in the prevention of in- 
fective asthma. Fishman*! treated 20 patients who suffered from regularly 
recurring infectious asthma and/or bronchitis and who failed to respond to 
allergic or other treatment, with sulfonamide prophylaxis for a period of 7 to 
9 months. He gave 1.0 Gm. of a mixture of equal parts of sulfadiazine and 
sulfamerazine, daily in two doses to patients weighing over 100 pounds. Only 
0.5 Gm. daily was given to those patients weighing under 100 pounds. This 
treatment was usually started in October, and the dose was cut to 0.5 Gm. daily 
after April and continued to June. With this type of therapy, no severe at- 
tacks of asthma or bronchitis occurred in any who took the prophylactic treat- 
ment faithfully. Three patients who stopped the sulfonamides for several 
weeks experienced a recurrence of their asthma following an acute respiratory 
infection. The others, who took sulfonamide medication continuously, had no 
serious recurrences even after an acute respiratory infection. Only one general 
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reaction occurred—a skin eruption appearing in a patient who was sensitive 
to other drugs. Fishman recommends this method of prophylaxis for the pre- 
vention of infectious asthma in those children who have recurrent attacks of 
asthma caused by respiratory infection for whom other methods of treatment 
have failed. Allergic and other medical management should be continued dur- 
ing sulfonamide prophylaxis. 


SYMPTOMATIC THERAPY 


A comprehensive pharmacologi¢ analysis of the drugs used in allergy re- 
cently, compiled by Leake,” clearly states the need for careful judgment in the 
choice of the correct drug in the treatment of asthmatic children. Since many 
children with asthma unfortunately suffer from overtreatment, it is important 
to avoid disturbing one function in the treatment of another. Leake classified 
the allergic drugs as follows. 

1. General cellular stabilizers which may aid in preventing allergy. They 
include protein in adequate amounts for proper globulin synthesis of anti- 
bodies, and various vitamins and minerals, especially ascorbie acid, carotenoids, 
and ealeium which bind the cells together and preserve cell membrane perme- 
ability. 

2. Chemotherapeutic and antibiotic agents which are effective in con- 
trolling low-grade infections. 

3. Antipyretie analgesics reverse cellular inbibition of water in allergic 
processes, thus giving relief from pain due to congestion and associated malaise. 

4. Smooth muscle relaxants, such as aminophylline and papavarine, may 
give some symptomatic relief from spasm of the bronchial musculature which 
has been caused by the imbibition of water. 

5. Sympathomimetie smooth muscle relaxants, such as epinephrine, ephed- 
rine, and benzedrine give svmptomatie relief from smooth muscle spasm. 

6. Antihistaminies, in general, block the action of histamine. 


The antihistaminies have contributed much to the symptomatic¢ relief of 
allergie states characterized by pruritis, localized edema, and urticaria, but 
they have not been of much value in the relief of asthma or the more severe 
cutaneous and gastrointestinal forms of allergy. Stoesser*® has given a clinical 
appraisal of the antihistamine drugs in a study of 4,714 cases seen in two hos- 
pital allergy eclinies and in private practice. The antihistamines, as they be- 
came available over the past five years, were studied in children aged 6 months 
to 16 years, all with allergic manifestations. Fifteen drugs were given in ro- 
tation under controlled conditions of diet and environment, over periods to in- 
clude all seasons. No specific immunization procedures were used during the 
study. Doses ranged from one-fourth to twice the recommended amount, be- 
ginning with small amounts and increasing the tolerance to observe side effects 
and discover if large amounts offered more relief than smaller quantities. 

Clinically, beneficial responses were obtained with all the drugs; the per- 
centage of satisfactory results was 48. There were 153 children who could not 
take the drugs, leaving 4,561 eases distributed as shown in Table II, 
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TABLE II. RESPONSE OF VARIOUS ALLERGIC DISEASES TO 15 ANTIHISTAMINICS 




















SEARE l CASES l SATISFACTORY RESULTS 
Atopie eczema 255 (gl 28% 
Allergic rhinitis 2,436 1,632 67% 

Hay fever 964 511 538% 
Asthma 526 95 18% 
Urticaria-angioedema 204 179 88% 
Gastrointestinal allergy 31 13 42% 
Migraine fia 22 31% 
Conjunctivitis 74 42 a7% 


There has appeared in recent literature a widespread interest in the use 
of the various sympathomimetic aerosols for the management of bronchial 
asthma. Segal and associates?’ made a comparative study of three sympatho- 
mimetic amine aerosols in common use: epinephrine hydrochloride 1 :100 U.S.P., 
Vaponephrin (a 2.25 per cent solution as specially prepared recemic epineph- 
rine hydrochloride), and Isuprel (1-(3,4-dihydroxypheny]) -2-isopropylamino- 
ethanol) hydrochloride in a 1:200 dilution. To determine the relative efficiency 
of these various aerosols as antihistaminie or anticholinergic agents, they meas- 
ured in the laboratory the ability of these substances to prevent the occurrence 
of the dyspnea and bronchospasm which follows the intravenous administration 
of histamine and of acetyl-beta-methylcholine to sensitive asthmatic patients 
whose age groups were not mentioned. It was coneluded by the authors that 
both Isuprel 1:200 and Vaponephrin have valuable places in the armamen- 
tarium of the allergist. Krasno et al** treated twenty-four patients with bron- 
chial asthma by means of Norisodrine dust inhalation. (This drug is chemi- 
‘ally identified as 1-(3,4,-di-hydroxpheny])-2-isopropylaminoethanol, and has 
been known in the European literature as Aleudrine.) Nineteen responded sat- 
isfactorily, and were under complete control with this form of therapy. Four 
showed a good response, and one patient was not influenced at all. Sixteen pa- 
tients were controlled by the inhalation of the Norisodrine sulfate as a dust 
only; eight required Norisodrine plus aminophv: ..e and iodides, and/or an 
antihistaminie. The combination of drugs has b: ind by the authors, to be 
effective where each drug, by itself, is not effective. 

Another new addition to the group of sympathomimetic compounds, Or- 
thoxine (orthomethoxy-beta-phenyl-isopropyl methylamine hydrochloride), has 
been studied by Curry, Fuchs, and Leard.”® Clinical studies of Orthoxine and 
ephedrine sulfate were made in two groups of patients with bronchial asthma. 
Experiments indicated that Orthoxine has a definite place in the treatment and 
management of bronchial asthma, since it is an effective bronchodilator drug, 
which may be given orally, and is followed by relatively few undesirable side 
reactions. 

A very interesting publication by Black and Holman* concerning the use 
of dust extract by mouth in the treatment of respiratory allergy in children is 
worthy of note. These authors began to use house dust as an antigen in the 
treatment of house dust-sensitive children, all of these patients being under 
the age of thirteen. It was felt that dust or pollen in each of these patients was 
a definite and primary etiologic factor in the production of their respiratory 
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allergy. Dust therapy by mouth was carried out with the same concentrated 
glycero-saline extract as that used for hypodermic therapy. Oral therapy was 
given to 402 children. Of these, 73 were considered to be only dust sensitive, 
and eventual results showed 67 of these to be classified as obtaining good re- 
sults. The dust-sensitive patients showed better results by far than did the 
pollen-sensitive patients on oral therapy. However, hypodermic therapy gave 
satisfactory relief in a large number of these patients who did not obtain relief 
hy the oral method. 

With the introduction of the steroid hormones, ACTH and cortisone, the 
medical literature has been filled with reports of the uses and dangers of these 
drugs. Sufficient time has now elapsed to permit a more complete over-all 
evaluation of the clinical usefulness of ACTH and cortisone.*! Their effect 
on status asthmaticus is without doubt dramatic in the majority of cases; but 
clinical experience has now shown that the relief offered by these hormones is 
temporary and not curative, the asthma recurring after discontinuance of 
medication. Infants and children react to these hormones essentially as do 
adults, except that they require larger doses in proportion to their body weight. 
The dose of the drug, within limits yet to be determined, depends upon the age 
or weight of the child. ACTH and cortisone do not interfere with the results 
of the immediate wheal type of reaction as commonly employed in skin testing 
with the customary allergens. It is therefore possible to relieve the patient 
in status asthmatiecus and then proceed with skin testing procedures without 
undue suffering on the part of the patient. 

Glaser et al.,°? treated a series of 13 children, ranging in age from 18 
months to 15 years, suffering principally from eczema, and 10 from bronchial 
asthma. Both hormones were found to be potent agents in the temporary re- 
lief of bronchial asthma in infaney and childhood. The longest remission in 
this series of asthmatic children occurred in a 9-year-old boy who remained 
symptom-free for a period of four months after stopping ACTH therapy. It is 
the opinion of these authors and other investigators that, in the present state 
of our knowledge, we must recognize that these drugs possess great potential 
for harm, as well as good, and should be used in eases of intractable status 
asthmaticus to ‘‘tide’’ the patient over the severe episode only when all other 
therapeutic agents fail. 

Since it is fairly well accepted that the wheezing in asthma is effeeted by 
air passing through partially obstructed bronchi, and that this obstruction is 
caused by mucus as bronchospasm, Waldbott** has strongly advocated the use 
of bronchoscopy as a means of therapy in allergic asthma. The author re- 
viewed the results of 180 bronchoseopies on 127 patients. In this series, 
bronehoseopy was performed: (1) to prevent a moribund patient from be- 
coming asphyxiated through the accumulation of mucus; (2) to break up a 
chronic asthmatie state; (3) to remove a single mucous plug which had eaused 
atelectasis; (4) to dilate bronchial strictures; and (5) to remove mucus from 
bronchiectatie areas. 

Eight patients were refractory to all medications and were moribund. 
In all but one patient, asthma subsided after 30 to 60 ¢.c. of thick, pasty ma- 
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terial was removed through aspiration and lavage with saline solution. Status 
asthmaticus was the indication for bronchoscopy in 119 patients. Complete re. 
lief occurred after a single treatment in nine patients. Considerable improve. 
ment occurred in 53 additional patients after one or more bronchoscopic treat- 
ments. Three of four patients with stricture of bronchi showed complete and 
dramatic recovery from long-standing asthma after a single bronchoscopic 
dilatation. Stricture of the bronchi may be confused with allergic asthma, 
and hence must be differentiated. Stricture is characterized by exceedingly 
chronie and persistent wheezing, nonproductive cough, suppression of breath 
sounds and fremitus over the area, and episodes of fever due to localized pneu- 
monitis. Waldbott feels there is no need for bronchoscopy wken there is little 
or ho mucous secretion, or the sputum is thin and watery, and is contrain- 
dicated under these conditions. This is true in asthma of short duration with 
edema of the alveoli associated with, or followed by, pneumonitis, in incipient 
asthma characterized by a nonproductive pertussis-like bronchitis, in sudden, 
severe attacks of asthma after injection, ingestion, or inhalation of antigens, 
and in asthmatic attacks of psychsomatie origin. 


COMPLICATIONS 


The complications of bronchial asthma are not as prominent in children 
as they are in adults. A common complic ‘ion seen in children, reversible 
bronchiectasis, has received comment in rec..t pediatric writings, indicating 
its importance as a possible end result of childhood asthma, if the condition is 
not properly managed. Freed** studied 160 children ranging in age from one 
to twelve years. All of these patients had irreversible bronchiectasis. In 55 
per cent of these patients, pneumonia was associated with the onset of symp- 
toms, or the initiation of symptoms was subsequent to an attack of pertussis. 
Asthmatic symptoms were noted in 33 per cent of the children studied. 
Bronchography was the most important single procedure used in making a 
diagnosis in this series. 

Freed** studied 99 children with doubtful bronchiectasis, and found that 
almost half had asthma which was often difficult to distinguish from the ir- 
reversible bronchiectasis, even after bronchograms. He also noted that, after 
three or more years, 40 of the 99 had developed true irreversible bronchiectasis, 
proved by bronchography. On the other hand, Waldbott and associates,* feel 
that irreversible bronchiectasis is very rare in bronchial asthma if it does exist 
at all in association with this allergic disease. They have suggested the term 
‘*nseudobronchiectasis,’’ thus setting it off as a benign, reversible process upon 
an allergic background for which surgery is not indicated. 

Interstitial mediastinal emphysema complicating asthma is extremely rare 
in children as it is in adults. Of the seventy-three cases of spontaneous medi- 
astinal emphysema reported in the literature, only 28 were due to asthma. 
Kahn and Rouse* have recently reported this complication in a 5-year-old 
boy, and have offered a possible explanation of the sequence of pathologic 
changes that may have taken place in this case. 
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Editorial 


THE FOUNDATION FOR THE ALLERGIC DISEASES 


The importance of allergic diseases as causes of disability is familiar to 
all physicians. The United States Public Health Service has estimated that 
in 1948 there were 3,900,000 persons in this country suffering from asthma and 
hay fever, these two allergic diseases ranking third in prevalence among types 
of chronic disase exceeded only by heart and circulatory diseases and arthritis 
and rheumatism. In England and Wales, Dr. D. A. Williams of Cardiff 
found that asthma alone caused more disability than hypertension and heart 
disease and almost twice as much as all forms of tuberculosis. 

Despite the amount of disability they cause, the allergic diseases have 
received relatively little attention in the development of specialized facilities 
for treatment, in research and in medical education. Even in cities with the 
best of general hospitals, it is often difficult or impossible for the asthmatic 
patient of modest means to obtain adequate care. Severe asthma requires the 
most intense medical and nursing service, yet many acute cases persist far 
longer than the aeute stage of most other diseases. As a result, hospitals treat- 
ing acute diseases are often reluctant to admit such patients and institutions 
offering chronic care are poorly equipped to handle them. Too often, the 
hospital treatment of asthma consists merely of temporary relief of symptoms 
without an adequate investigation of the cause or a plan for prevention of 
recurrence. Changes of environment which may be advisable in order to 
avoid pollen antigens, respiratory infections or other causative factors are 
usually feasible only for the wealthy, and special drugs such as cortisone may 
be prohibitively expensive if needed for a prolonged period. 

While notable advances have been made in the study of mechanisms and 
therapy of allergic diseases, research in this field has lagged far behind that 
in other branches of medicine; for example, cardiology. Few able investi- 
gators have devoted their full time to studies in this field of medical science. 
The bulk of the research has been done by busy practitioners often with 
meager training in the basic sciences aided by residents or fellows whose 
primary interest is also in clinical rather than investigative medicine. 
Financial support of research has been uneertain, usually dependent upon 
sporadic donations from philanthropists or drug manufacturers with whom 
the investigator has personal contacts. The increasing complexity of research 
methods is leaving both the personnel and the financial zupport inadequate. 
Furthermore, facilities for teaching allergy to medical students, interns, and 
residents have been poorly developed, so that the subject has not attracted 
much interest among the younger graduates and relatively few well-trained 
young specialists are entering the field. 
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To extend our present knowledge of allergy, to apply the best methods 
to the treatment of patients of limited financial resources, and to train young 
physicians adequately to carry on this work, will require both money and 
arousing the interest of the public, the medical profession, and medical 
students. In many fields of medicine this has been accomplished by large 
national foundations combining outstanding medical and lay leadership with 
professional aid in publicity and fund-raising, such as the American Caneer 
Society, the American Heart Association, and the National Foundation for 
Poliomyelitis. Even in such relatively limited fields as multiple sclerosis and 
cerebral palsy, similar organizations have aroused public interest and support. 
If the same type of work is to be done in allergy a comparable organization 
is needed. 

At the Chicago meeting of the American Academy of Allergy, plans were 
laid for a Foundation for the Allergic Diseases, to carry out these functions on 
a national seale. A board of medical trustees has been established, and im- 
mediate plans eall for engaging the services of a public relations firm to survey 
the prospects of arousing public support. 

Such a plan offers great possibilities of promoting the study and practice 
of allergy. In view of the prevalence of allergic diseases and the existing public 
interest, it has an excellent prospect of success if properly handled and sup- 
ported by the medical profession. Once established the Foundation will function 
independently of the Academy, and have the backing of all physicians working 
in allergy. With this in mind, the medical trustees have been chosen to in- 
clude outstanding members of the American College of Allergists as well as of 
the Academy. However, the desired unity of action can result only if they 
function as individual representatives of the medical profession rather than 
as delegates from either of the existing allergy societies. 

The proposed Foundation deserves the good will and support of all who 
suffer from or treat allergic diseases. The present group of medical trustees 
inspires confidence that it will accomplish its purpose. 








American Academy of Allergy 


The following were elected to membership in the American Academy of 


Allergy at the Eighth Annual Meeting in Chicago, February, 1952. 


HONORARY FELLOWSHIP 
Merrill Chase, Ph.D. 
Bernard N. Halpern, M.D. 
Charles W. Loeffler, M.D. 
Krnst Salen, M.D. 
I;MERITUS FELLOWSHIP 
Arthur F. Roche, M.D. 
Jack A. Rudolph, M.D. 
Alexander Sterling, M.D. 
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than Allan Brown, M.D. 
Paul E. Carliner, M.D. 
Francis EK. Chafee, M.D. 
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Henry T. Friedman, M.D. 
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Ceeil H. Kohn, M.D. 
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Louis Noun, M.D. 
John W. Parsons, M.D. 
Frank F. A. Rawling, M.D. 
(George J. Seibold, M.D. 
Ramon Surinyach, M.D. 
Albert M. Tocker, M.D. 
John H. Treseher, M.D. 
Irving H. Uvitsky, M.D. 
Direct ELECTION TO FELLOWSHID 
Kgon Bruun, M.D. 
Umberto Serafini, M.D. 


AFFILIATE FELLOWSHIP 
Elmer L. Becker, M.D. 
H. G. D. Breidahl, M.D. 
C. M. Christensen, Ph.D. 
Ralph F. Voigt, Ph.D. 





ISMERITUS MEMBERSHIP 


Herman N. Eisen, M.D. 
MEMBERSHIP 
Irwin Alters, M.D. 
Evelyn J. Basile, M.D. 
Norris M. Beasley, M.D. 
Winifred Bronson, M.D. 
Leo B. Burgin, M.D. 
Maelyn Cagan, M.D. 
Philip A. Cavelti, M.D. 
Alexander Chester, M.D. 
Linn F. Cooper, M.D. 
Joseph Dodson, M.D. 
Samson Fisher, M.D. 
John P. Foland, M.D. 
Jerome 8S. Frankel, M.D. 
Orel Friedman, M.D. 
Stanley L. Goldman, M.D. 
Jack S. Goltman, M.D. 
Raphael R. Haley, M.D. 
Herbert E. Hanna, M.D. 
Lowell L. Henderson, M.D. 
DeWitt H. Hotchkiss, M.D. 
William A. Howard, M.D. 
Charles M. Howell, M.D. 
Seth A. Jagger, M.D. 
Joseph Jamar, M.D. 
Louise Kappes, M.D. 
Irwin B. Kemick, M.D. 
Walter R. Kessler, M.D. 
B. F. Klaumann, M.D. 
Donald W. Koza, M.D. 
Fannie Lou Leney, M.D. 
Macy I. Levine, M.D. 
Saul Malkiel, M.D. 
Walter MacLaren, M.D. 
John J. MeKenna, M.D. 
Nadhim FE. Meer, M.D. 
Harry L. Mueller, M.D. 
Plutareo Naranjo, M.D. 


AMERICAN ACADEMY OF ALLERGY 


Henrietta D. Necheles, M.D. Roland B. Seott, M.D. 
George J. Piazza, M.D. Arthur H. Sussman, M.D. 
Edward Pickert, M.D. Hugh G. Thompson, M.D. 
Carroll N. Pounders, M.D. Charles W. Vivian, M.D. 
Charles EK. Reed, M.D. Aaron Weiner, M.D. 
Michael Schwartz, M.D. Richard Wiseman, M.D. 





EXTRACT FROM THE REPORT OF THE COMMITTEE ON THERAPY 
OF THE AMERICAN ACADEMY OF ALLERGY 


CaruL E. ARBESMAN, M.D., CHAIRMAN 


Further reports from five committee members on the use of Allergex for 


control of dust sensitivity were received. It is the consensus of these members 
that the dust factor is definitely reduced by the use of this substance. No reports 
of damage to fabries, furniture, or rugs were reported. It is suggested that 
this substance could be recommended as adjunct, but not substitute therapy in 
the treatment of the dust sensitive case. 





Announcement 





The Danish Society for Allergological Research 


has the honour to announee that the 





SECOND EUROPEAN CONGRESS OF ALLERGY 


according to the proposal given to the Northern countries in Paris, 1950, will be 
held in Copenhagen on the 21st to the 23rd of May, 1953, under the presideney 
of Dr. Ernst B. Salén, Stockholm. 





The subjects proposed for discussion are : 


(1) Allergy and Adrenal Hormones 


(2) Allergy and Infection. 


A detailed program and the names of the reporters will be published in 


due course. 7 

?an-American physicians are cordially invited to attend and participate ’ 

in the discussions. i 

For further information please apply to the seeretary-general, Dr. Egon t 
Bruun, Gersonsve] 8, Hellerup, Copenhagen, Denmark. 
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